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!. INTRODUCTION 


A. GENERAL 

The primary function of an office is to process and communicate information 
effectively and eificiently throughout an organization. The terms used most frequently 
te describe this function are: “Office Automation (OA)’, “Office [Information System’, 
“Office of the Future”, “Electronic Office’, or Tntegraredaeihicess vsiem = 

Office automation includes the process of automating the input and creation 
functions, such as dictating, typing or keyboarding; the processing and replicating 
functions, such as reproducing copies; and the distribution function. 

Arnold Keller. vice president and publisher of JInfosystems magazine best 


summarizes the office automation concept in the following remarks: 


Too many people view office automation as a replacement for people. We hear 
and read about the electronic ottice and the paperless office. Regarding the 
latter. we_are reminded of the statement of Bob Murray. vice president of the 
Diebold Group. Said Bob. “You show me the paperiess office and I'll show vou 
the peopleless office. But vou show me first’. 


An so it wiil be with the office of the future. Not paperless. But rather an office 
adapting todays technology _to the needs of the worker. Paperwork will be 
simplified. not eliminated.” People will be more humanizea. The office will 
oecome an effective management information center, and people will play the 
major role. [Ref. 1: p. 26] 


B. PURPOSE OF THE THESIS 

Although the Republic of Korea army intelligence corps (ROKAIC) has 
computer systems, it sull does not take fuil advantage oi existing computer facilities. 
The current systems require modern OA technoiogies and tools to obtain optimal 
performance from them. Consequently, the purpose of this thesis is to provide an 
implementation strategy for an integrated office automation svstem in the ROKAIC 


system. 


C. SCOPE OF THE iiiesis 
The first chapter contains an the overview of this thesis and presents general 
concepts for each chapter. Chapter II provides an introduction to office automation. 


[t discusses the motivations behind office automation and the primary models and 


methodologies uised in today’s office. Chapter III 1s devoted to the actual fcerm of the 
technelogy being used today and its integration into office systems. Chapter IV 
descrites the mission, organization, and computer center of ROKAIC and how the 
ROKAIC personnel functions in their offices. In this chapter, the problems with the 
existing system are defined and the structured system analysis and design methodology 
is used to determine a feasible solution. 

In Chapter V, an appropriate model for improving office services based on a 
computer system is defined. First, a logical model and data dictionary for the preposed 
office automation svstem is developed. Next. the system flowcharts for the proposed 
svstem based on the logical model are generated. Fuinallv, general strategy and 
principles for the implementation stage are discussed. 

This thesis will conclude with an implementation strategy for integrating an otfice 


automation svstem into ROKAIC system. 
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Il. INTRODUCTION TO OFFICE ALTOMATION 


A. DEFINITION 

Office Automation (henceforth referred to as OA) is as revolutionary to the office 
today. as the typewriter was to the office at the turn of the century. I[t is changing the 
wav we do business, the nature of the business, the type of jobs that are performed, as 
well as how thev are performed. Also, OA is significantly affecting the social aspects 
of the office at the principal, secretarial, and clerical leveis. 

Todav’s office has evolved to the highly sophisticated form as the result of such 
factors as population growth, production specialization, and technological inventions 
and innovations. All organizations, no matter what size, have two common needs, to 
communicate internally and externally, and to process information. 

There is no universally accepted term to describe the application of new office 
technology and systems in the oifice. Detinitions offered in the literature range from 
the verv broad and general to the specific. Ellis and Nutt (1980) in an attempt at a 
more specific definition of office automation state: “an automated office information 
system attempts to perform the functions of the ordinary office by means of a 
COMPUNET Systemi dCi oe 

This definition tries to attach a significance to the new technology, although it 
seems to be limited to a computer system. This, most would argue, is too limiting as it 
wouid tend to exclude products such as local area networks. 

Office Automation (henceforth referred to as OA) is as revolutionary to the oifice 
today, as the typewriter was to the office at the turn of the century. It is changing the 
wav we do business. the nature of the business. the tvpe of jobs that are performed, as 
weil as how they are performed. Also, OA is significantly affecting the social aspects 
of the office at the principal, secretarial, and clerical levels. 

In sum, no single definition appe’-s *o capture the entirety of office automation. 
f{owever, a reasonabie alternative is oilered by the amalgamated definition of Olson. 


Lucas, and Zisman. It is presented below and will be used throughout this thesis: 


Office automation, in its current form, refers to the application of integrated 
computer. communication, and office product technologies and social science 
Knowledge to support the mynad activities and functions in .n oifice or ollice 
environment, | Keiaoae 
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B. DEVELOPMENT OF THE OA 
1. General 

According to Bracchi and Pernici, the development phases fer office systems 
are similar to those found in conventional systems. In the requirements analvsis phase, 
the office ‘reality’ is studied and requirements investigated. These requirements are 
then formailv specified using a conceptual model of the office. This is the office 
requirements specification phase. An ongoing process of evaluation is used to monitor 
the development, and generates modifications as they are required. Figure 2.1 depicts 


the OA development process. 
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Figure 2.1 Phases in OA svstems development. 


2. Methodologies 
Most etfort toate has been focused on the problem of formaily specifving 
office elements in a model, rather than the development of a complete methodology. 


Therefore. most existing so-called office automation methodologies are really only 


les 


partial methodologies, emphasizing only a subset of the OA systems developrnent 
process. [Ref. 2: p. 81] 

A methodology usually tries to depict: 1) the activities to be performed, 2) 
the relationships and sequence of these activities, and 3) the various evaluation and 
decision milestones which must be reached for systems development. Fundamentally 
the aim of an OA methodology is to make the development process easier and more 
reliable [Ref. 2: p. SO]. The following is a brief review of various current methodologies 
for office autormation. 

a. Mumford’s ETHICS 

ETHICS, an acronym for effective technical and human implementation of 
computer systems, is a methodology developed largely by Enid Mumford and has been 
evolving over the past fifteen years. [t is quite different from the traditional 
approaches to information system development in that it is based on the ideals of 
sociotechnical systems (STS). Mumford defines STS as. *... an approach to work 
design which recognizes the interaction of technology and the people, and produces 
work svstems which are both technically efficient and have social characteristics which 
lead to high job satisfaction.” Technology, when viewed from this perspective. is much 
more flexible than 1s the case with traditional approaches. [Ref. 2: p. [11] 

ETHICS is an evolving methodology. There have appeared a number of 
different versions over the years: some more comprehensive, others more conceptual in 
nature. The ETHICS methodology contains six stages divided into twenty-five steps. 
More detailed steps of the ETHICS methodology are mentioned in Appendix A. 

b. Pava’s Soctotechnical Design (Vlethodology 

Pava (19835) has developed an approach to office svstem analysis and design 
which is also based on sociotechnical system theory. Although in many ways it ts 
simular to Mumford and Weirs (1979) EUSRe@Se ic “speciically extends Sie 
sociotechnical notion into the office domain. The office, from a sociotechnical 
perspective. needs to be conceptuaiized as an cpen svstem. Pava notes that although it 
is relatively straightforward to view factory work as an open system. office work is 
another matter. Factory work is characterized by routine transactions involving inputs 
of people. raw materials. and production information as well as transformation 
processes which vteld finished products. Office work, on the other hand, ts far less 
routine and defies comparison with factory work. Moreover. the roots of the difference 


are multifaceted and complex. involving social ciass distinctions. educational and 
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attitudinal differences, and historical variations. Yet, for the sociotechnical svstems to 
be successfwi, it must be able to handle the non-routine aspects of office work. Pava 


States: 


Predominantly routine office work_is well suited for established socio-technical 
design. Primarily non-routine office work requires a new analvtic method 
grounded in sociotechnical theorv but able to accommodate non-sequential free- 
flowing, work. In between these extremes are jobs with relativeiv equal 
proportions Of routine and non-routine tasks. A method that incorporates 
elements of ovoth the conventional and the emergent procedures of sociotechnical 
analysis is likely to be most valuable here. [Ref. 2: pp. 125-128] 


Pava lists three reasons whv traditional sociotechnical analysis is not 
amenable to non-routine office work: 
# multiple. concurrent transformation processes. because non-routine office work 
requires the person to typically manage a number of transformation processes 
simultaneously: 


© non-linear transformation flow, which means_ that non-routine work embodies 
transformations completely bevond rational, fixed, or final solutions: 


* (operational separatism). which notes the educational. authority, expertise. and 
career aspiration differences between routine and non-routine office workers. 


These differences lead to a highly individualistic orientation which is not consistent 
with the work group notion so fundamental to traditional sociotechnical design. To 
overcome these differences. Pava outlines a six-step method for analyzing non-routine 
office “ork. More detailed steps of Pava’s methodology are described in Appendix B. 
mxc!. 2: 2. 126) 
c. Checkland’s Soft System Methodology 

Checkland (1981) developed a general methodology which could be used for 
information systems analysis and, by extension for office automation. Checkland 
states that it was designed for use in broad problem-solving situations, but its relevance 
tO svstems analvsis is clear. His approach has its roots in the ‘systems movement’, 
which is an alternative to the more orthodox ‘reductionism’ approach, and contends it 
is more fruitful to study ‘wholes’ rather than ‘parts’ since a reductionism approach fails 
iO uppreciate the existence of synergy, where the whole is different from the sum of its 
parts. 

Checkland contends that traditional information systems development is 
oased on reductionism principles, or what he calls ‘hard systems thinking. I[t tends to 
take an overly simplistic view of the world: one where there is no apparent 


disagreement over organizational objectives and problems. As an alternative, he orfers 
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‘soft svstems thinking’, a general approach to problem solving which denies the 
existence of a recognized and agreed on set of organizational objectives, needs, and 
performance measures. Checkland suggests that the universe of probiems can be 
divided into those where hard systems thinking 1s appropriate and those where soft 
systems thinking is necessary. Information systems (and office systems) belong in this 
latter category. [Ref. 2: p. 105] 

Checkland sees information systems within the realm of social svstems 
which he states are composed of rational assemblies of linked activities and sets of 
relationships. Checkland refers to these as ‘human activity systems’. He recognizes 
that in order to regulate the behaviour of organizational role holders and create shared 
expectations among individuals in an office, the formal systems are designed. Further, 
the heterogeneity of human behaviour and values influence the character of the total 
organizational system and its supporting information systems. However, Checkland 


notes a problem. He states: 


A purely behavioural approach based upon the idea of man as a gregarious 
animal will neglect the power and influence of rational design, (while) an 
TD e ey eae assumes human beings to be rational automata and ignore the 
cultural dimension will also pass the problem by. [Ref. 2: p. 105] 


Thus, there is need for an approacn which is formal yet captures the behavioural 
richness of organizational life. Checkland contends his soft systems methodology 1s 
such an approach. [Ref. 2: pp. 105-107] 

Overview of this Methodology is meant for addressing fuzzy, ill-defined 
problems--precisely those of social svstems. Hard systems thinking, which 1s goal 
directed in the sense that goals (objectives) are stated at the outset, is inappropriate as 
such articulated goals do not exist in social systems. Soft systems thinking starts from 
the point of view that human activity systems possess goals which are not quantifiable. 
In human activity systems, problems are manifestations of mismatches between the 
perceived realitv and that which might become actuality. 

Checkland’s methodology is different from the traditional approaches in 
that it does not prescribe specific tools and techniques, only general problem 
formulating approaches. It is a framework which does not force or lead the systems 
analvst to a particular solution, but rather to an understanding. The steps within the 


methodology are categorized as ‘real world’ activities and ‘systems thinking’ activities. 
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Mie steps in the’ forme. are executed by the people in the real world or prebiem 
situation; the steps in the latter attempt to provide a conceptual model of the real 
world which is in turn modified by discussion with the concerned people. It 1s 
therefore a highly participatory approach. [Ref. 2: p. 107} 

The methodology is shown in Figure 2.2 (It should be noted that although 
the stages are described in sequence. Checkland claims a project can be started at any 


stage; further, backtracking and iteration are not only possible but essential.). 
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tgure’2:2> Overview of Checklend’s methodoiogy{Checklend, 1981). 


d. Tapscott’s User-Driven Design Methodology 
Tapscott’s (1982) user-driver design (TUDD) methodology is a practical 
approach to office automation. It is based on a three-phased. evolutionary design 
process involving the use of pilot studies to provide the necessarv Knowledge for 
successful office automation. The three phases are the pre-pilot, the pilot phase and the 


operational system phase. Figure 2.3 depicts TUDD. 
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Figure 2.3 User-driven design of Tapscott. 


There are two stages in the methodology: stage I, data collection and 
analysis, and stage 2, design. Each phase of TUDD contains both stages, where the 
results of the first stage are usually fed to the second (although, on occasion, results 
from stage 2 of a particular phase are passed directly to stage 2 of the subsequent 
phase). More detailed steps of the TUDD methodology are represented in Appendix 
Gy kel 2 

As was mentioned in the above section, four methodologies which are less 
formal and more participative in nature are likely to be most appropriate for office 
automation. Three particular approaches score well and could form the basis of office 
systems development: Checkland’s (1981) soft systems methodology, Pava’s (1983) 
sociotechnical design. and Mumford and Wier’s (1979) STS-based ETHICS. Each has 
its own strengths and weaknesses but all are felt to be appropriate for office 
automation. It is likely that some combination of the approaches may even be better 


than a single one on its own. 
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e. Additional Office Automation Methodologies 

There have been cther ‘methodologies’ develoned specifically with office 
automation in nund, but they have not been extensively written up in the literature or 
are not as fully developed as the ones previously covered. Three prime examples of 
such methodologies are: MNIOBILE-Burotique, developed -as part of project KAYAK at 
the French research information manufacturing developed at Xerox; OADM (office 
analvsis and diagnosis methodology) and ISAC developed in Sweden, which is based 
on the traditional process of taking an object system and reducing it into manageable 
and meaningful chunks. They are not considered very appropriate for office svstem 
development. 

5. Models 
a. Definition 

Newman (1980) contends that office models are hypotheses about the wav 
offices function. [le sees office models being based mostly on the information- 
processing function of offices: information flow, information storage and retrieval. and 
the use of information in decision making. For Newman, “the aim of office modelhing 
should be to construct a single model, or a consistent set of models, that provides an 
accurate and complete description of office activitv.” [Ref. 2: p. 100| 

Because of the importance of having some specified meaning of the term 
model, it will be thought of as a conceptual structure which provides the apparatus for 
describing some particular situation. More specifically, it is the product of applving 
some representational form using a particular frame. It is an interpretive description 
which, hopefully. will provide valuable insight into the situation the model ts 
amemptine to relicet. 

Most office models currently in existence share a fundamental notion, 
namely that offices can be conceived of as transaction-ortented svstems. Although 
many transactions are performed concurrently, the activities associated with each tvpe 
of transaction can be processed sequentially. Specific knowledge about how an 
individual tvpe of transaction is processed can be used to infer a mcher understanding 
of the parallel operation of an office. 

b. Types of Office Models 

To help produce a better understanding of office models, various authors 
have developed taxonomues through which the classification and comparison of office 
Meueismaremimacde possible. Sewman (1980), for example. notes five types of office 


models: 
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1) Information flow models, which seek to represent office work in terms cf units 
of information that flow between offices; 


uy Procedural models, which attempt to represent office work in terms of 
cet 1,4 
procedures that are executed by office workers; 


3) Decision -making models, which seek to describe the office in terms of the 
decision-making activities of managers and other office personnel; 


4) Database models, which posit that office work can be described in terms of 
information records that are created, modified, and manipulated by means of 
transactions; and 

5) Behavioural models, which describe office work in terms of social activities 
involving groups and individual action, woven into the information-processing 
tasks of the oliteeam Rel, 2:91.90) 

Tapscott (1982) distinguishes between five types of office models, which are 
somewhat similar to, vet distinct from, Newman’s: 


1) ‘Organizational communication models’ are models which view the office as a 
conimunication system. 


2) Functional models focus on the underlying functions the office exists to fulfil. 


5) Information resource management models seek to accentuate the need. for 
effective management of the organization’s information resource. 


=) Decision support svstems models seek to place ofiice svstems within ihe 
ss of supporting the judgements of office managers and others who make 
Jecisions. 


5)  Qualitv_of working life models focus on the meaning and nature of office 
work. [Ref. 2: p. 90] 


These tvpes also are concerned with the structure of work organizations, 
the process of organizational change, and the result of the change process. Notions 
such as sociotechnical systems, job satisfaction, job design, industrial democracy, and 
organizational design tend to be part of the quality of working life models. [Ref. 2: p. 
a 

c. Review of Current Office Models. 

The following is a brief review of some of the current cfhce models and 
modelling approaches which have been developed. 

(1) Information Control Nets Based Model. Ellis’ information control nets 
(ICN)-based model ts a mathematical flow model which ts used for the analysis and 
description of information flow within an office. By means of a _ network 
representation, a detailed description of office activities can be achieved. Specific data 
about the office is gathered using an iterative approach, involving interviews, 
observation, and analysis. Ellis suggests that his ICN-based model is able to detect 
flaws or inconsistencies in the underlying office description and even perform office 


restructuring. 


a 


All ICNs have three basic requirements; they must be: (a) 
mathematicaily tractable, (b) simple (for easy manipulation and understanding by office 
workers), and (c) extensible (to enable it to include theoretical analysis and simulation). 
Ellis contends that it is the mathematical orientation and rigor of the ICN which sets it 
apart from other office models. [Ref. 2: p. 93] 

The [CN-based mode! defines an office as a set of interrelated 
‘procedures which can be further divided into a set of ‘activities that access and 
update information stored in what are called ‘repositories’. The execution sequence for 
the activities are determined through ‘precedence constraints. These are simple rules 
stipulating the immediate successor activitv for each parent activity. Upon completion 
of an activity, one of its successor activities is allowed to proceed. The execution of a 
successor activity need not be immediate atter the completion of its parent activity. [t 
1s possible that the subsequent activitv mav be busv, e.g. the telephone mav be in use. 
in which case it has to go into a wait state until the resource becomes free. 

iieicwonmmodciathe {Gumepmimiives (lesgorocedures. activities. 
repositiories, and precedence constraints) are usuaily represented graphically or as a set 
of macpines defined over groups of activities and repositories. [CN diagrams normaily 
use the following conventions: rectangles represent permanent repositories: triangles, 
temporary repositories: labelled circles, activities: smail unfilled circles. conditional 
oranches: small solid circles, start (or end) of parallel activity sequence: light arrows. 
repository accesses and updates; and dark arrows, precedence constraints. rigure 2.4 
depicts order processing and information control net diagrams. 

(2) Augmented Petri Nets Based Model. The system for computerization 
Omerice processing (SCOOP), developed ty Zisman (1977, 1978), uses augmented petri 
fetcmeit i$ sO famed because the systempis based om petri nets augmented by 
production ules. SCOOP piaces particular emphasis on the specification. 
representation, and automation of office procedures. The main focus is on the 
automating of office procedures without necessarily considering the automating 
technology. It views the otfice as a system of asynchronous concurrent processess. 
which allows the office to be regarded as an environment Wheie many primarily 
independent, event-driven tasks occur concurrentiv. 

Fundamental to SCOOP is the production svstem--the formalism for 
knowledge representation. It 1s made up of three parts: a set of rules or productions’ 


constituting a condition or action: a database or ‘context’ allowing state data to be 
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maintained; and 2 rule interpreter. The PS functions by testing the condition within 
each rule, if the condition 1s deemed to be true the consequent action is performed. 
Many conditions may be required to trigger a single action and a single action might 
result in several conditions. [Ref. 2: p. 96] 

The second fundamental element of SCOOP is the petn net, a 
formalism for process representation whose graphical representation has been defined 
ov Miller (1973) as follows: 


A petri net is a graphical representation with directed edges between two different 
types of nodes.” A node represented as a circle is called a ‘place’, and a node 
represented as a bar 1s called_a ‘transition’. The places in a petm net have the 
capability of hoiding tokens. For a given cancer pnOse laces that have edges 
directed into the transition are called ‘input places. those places having 
edges directed out of this transition are called ‘output alee for the transition. 
If all the input piaces for a transition contain a_tokén. then the transition is said 
to be active. sm active transition mav fire. The firing removes a token from 
each input place and puts a token on each output place. Thus. a token in a 
place can be used in the firing of only one transition. Ref. 2: p. 96] 


Because 1t has two types of nodes, ‘piaces’ and ‘transitions’, with an arc passing 
between the nodes. the petri net may be termed a bipartite directed graph (Peterson, 


1977). Figure 2.5 depicts the representation of a petri net showing conflict. 
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Figure 2.5 <A graphical representation of a petri net showing conflict. 
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(3) Form Flow Model (FFiAQ. The FFM views the office as a network of 
Stations through which forms flow. (Ladd and Tsichritzis, 1980). Information is 
collected on ‘forms’ as structured data, and processed ai one of several several stations. 
A ‘station’ is the term for an abstract entity which relates a person, or their role with a 
physicai location and device through which to operate. A form is initiated at a station 
within the network, processed as it moves through various stations, and ultimately 
terminated at a station within the network. The coordination of the route which forms 
take between stations is accomplished by the network. Currently, networks cannot 
coordinate among forms; thus forms moving between stations are assumed to be 
completely independent of each other. 

In defining the notion of ‘form’, Tsichritizis (1982) distinguishes 
between four aspects of forms: form types, form instances, forms, and form templates. 
‘A form type’ refers to a data tvpe defined for a particular form. “A form instance’ 
represents an occurrence of a form tvpe. ‘Form’ refers to the values of the attributes 
of a form instance. instance. “Form template’ is a mapping from a form instance to an 
actual business message (or business form). Forms contain three parts: tvpe, key, and 
contents. Form type denotes the kind of fields a form contains. form kev alludes to its 
unique identifier, and form contents refers to the values residing in the fields. 
[Ret 2 seo 

(4) OMEGA. OMEGA is an outgrowth from the field of artificial 
intelligence (Barber, 1982, 1983). Technically it is a knowledge-embedding language 
used to embed specific office job descriptions into an office worker’s workstation in 
support of problem solving. OMEGA’s viewpoint mechanism (a general contradiction- 
handling facility which stores statements of rules) is used to reason about change and 
contradiction. When a contradiction does arise the Viewpoint mechanism is utilized to 
reason why it occurred. 

The use of OMEGA provides a record of the activities involved in the 
performance of specific office tasks. This description includes mental as well as 
physical activities relevant to a task and the reasons for the activities. Because 
QMEGA characterizes work by an explicit representation of goals and actions. it can 
expose hidden assumptions and implicit goals about office work. This form of 
representation proves a useful aid in handling unexpected contingencies, as well as 
making the actions performed bv an office worker more comprehensible. Office 


workers are better equipped to handle unexpected contingencies because they know the 
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specific goals of the cflice work and the actions necessary to achieve these goals. They 
may elect to use the OMEGA to suggest an alternative plan of action or to examine 
the goals the alternative action must take on if the action is unable to be performed. 
The user’s actions can also suggest what the current goals are and thus narrow the 
choices for solving the problem as well as reducing the solutions space. 

OMEGA uses a problem-solving support paradigm. The problem- 
solving support paradigm is an extension of the classical view of problem solving in 
artificial intelligence. The paradigm is applied bv the user (office worker) as follows. 
OMEGA either attempts to establish or refute a particular goal, based on its 
knowledge of the goal. [f a goal cannot be established, OMEGA notifies the office 
worker that contradictory information is present. The office worker can then either 
modifv the goal or insert more relevant information in order to establish the goal once 
again. [he cycle is repeated until the goal becomes established. The analysis above 1s 
achieved by OMEGA’s viewpoint mechanism--the heart of the problem solving support _ 
paradigm. 

(5) Yapscot’s 3fode!l. According to Tapscott (1982), an office model 
needs to conceptualize what takes in the office and orgamization. [t needs to be 
hierarchicai to reflect the overall goal structure of the organization. His model depicts 
@meeOlliGeeas aeSwatem~e Which receives inputs, processes them. and turns them into 
outputs. The modc. embodies a hierarchy of leveis: 


e Mission (or goals). These are articulated global objectives which the 
organization attempts to achieve. 


® Aev result area. These are critical areas which have to be successful for the 
OreamizaMenmetonacnieve its clobal objectives: Examples of such areas mav_be 
Organization growth, worker sausfaction, organizational stability, and high 
productivity. 


¢ functions.. These are particular independent operations (functions) which have 
predetermuned and specific inputs and outputs. Examples of such functions are 
accounting, Marketing, persorinei. and administrative services. 


¢ §6Processes. Procedures. and jobs. These are the three_ particular kinds of 
Operations which are undertaken in the execution of the functions. Processes’ 
refer to the relationships between the series of work activities performed in 
Eve igewee (Uetion.  frocediires are ine acta) groups oi work activities 
Sememmncad B@P achieve a specific purpose. Jobs réilect the way the work 
acuyvitie, 4re actually aggregated into divisible units. 1.€. assigned to people with 
Darticutar titles--Jobs. 


© Work activites. Vhese are the phvysicai and mental tasks actually undertaken to 
Canemomed sive function. |Wel 2: p. 92) 


/( 
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4. Summary 

It can be seen that there exists a number of alternative office automation 
models and methodologies. Yet the OA literature has been remiss in not adequately 
defining what it means by ‘model’ and ‘methodology’ nor specifying the linkage 
between the two. The OA comniunity has not bothered to articulate the relationship 
between model and methodology, it is felt that if one exists, it should be made explicit. 

Although current methodologies need further work, STS--based approaches 
seem to have most to offer and additional work could help them reach their potential. 
Combined approaches also have much promise. Approaches such as the multiview 
methodology which embrace features of a number of methodologies could be developed 
specifically for office automation. Considerably more work is needed in providing a 
relatively comprehensive approach which would allow the designers the ability to 


choose the particular tools necessary in anv given circumstance. 


C. IMPLEMENTATION 
In general, tmplementation has been thought to simply be the last phase in the 
systems development process. Owens (1981) suggests the need to plan for 


implementation. He writes: 


Successful implementation depends on a match between user needs and systems 
desivn, This match is achieved through assessment of organizational and 
individual variables affecting implementation outcomes. Such an assessment 
requires extensive planning. (ici ep: Is 


[Implementation can thus be defined as the execution and successful effectuation of a 
pianned or designed change. 

The implementation processes for office automation follow the same systems 
development processes associated with creating any new information system. 
Consequently, little pioneering is required which is outside the normal management 
orocedures. and a variety of sources provide step-bv-step explanatory details for 
sysicius development. What is required is creativity to implement a system that is 
subject to a wide range of influences: business markets wil change. new products will 
appear and others vanish, executive changes will signal new organizational directions. 
Changing needs will require changes in office automation systems and a flexible svstem 


will have to be continuallv updated. [Ref. 3: p. 225] 
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While 1t 1s recognized by most leaders in the field of OA that well thought-out, 
Strategicaliy planned, top-down implementation procedures are the oniy economical 
and efficient method for implementing an OA system, there are others who strongly 
advocate the bottom-up approach, supported by pilot programs. to ‘sell’ upper level 
management on the benefits to be gained [Ref. 4: p. 13]. This thesis advocates the first 
alternative based on the belief that business economics dictate structured design and 
budgetary planning. Otherwise there is little hope of gaining upper level management 
acceptance. High capitalization of equipment as well as high costs of money also 
support this approach, combined with the belief that if management does not fully 
support the project from the beginning then there 1s little chance of a successtul 
implementation. | 

The svstem development process cited in the above references supports four 
major phases. each containing several steps. Each step is a logical part in 
accomplishing the objectives of that particular phase. . 

|. Phase I: Systems Planning 

[Implementation of an OA svstem begins with a planning phase to formalize 
and determine the need for the svstem. Within this phase the first step is to conduct 
an initial investigation to determine whether a feasibility study is warranted. If 
management (or a steering committee appointed by management) perceives that a 
feasibility study is worthwhile. a committee is generally appointed to proceed. The 
second step, the feasibility study, is a report to management of the probable 
characteristics. costs, and benefits of implementing the system as well as a formal 
report of the generalized project requirements. Reports are based on information 
gathered from users, systems analysts, and consultants. The end result of a feasibilitv 
study is a decision bv the steering committee to either cancel the project or to proceed 
on with the next phase. 

2. Phase II - Systems Requirements 

The second phase of the OA system development process provides the detailed 
foundations upon which the technical programs and procedures wiil be developed. 
Emphasis is directed toward analysis of user operations, e.g.. clerical worker, 
professional. or upper-level management considerations. Once user requirements are 
understood, then the technical aspects of the svstem can be determined. These include 
communications channels. equipment integration. and tnstallation sites. This phase 
ends ‘vith another review by the steering commuttee and a decision to either terminate 


Or proceed with development. 


3. Phase [i] - Systems Development 

This is generally the largest and most complex aspect of the impiementation 
process. It commences with an accepted conceptual design approach and an 
agreement to purchase hardware, software, and applications packages for at least a 
pilot program. It terminates with a developed system that has been thoroughly tested 
and prepared for implementation. Included tn this phase are the following: 

# Steps to support detailed design specifications 

¢ Implementation of the technical support functions 

¢ Application specifications and programs 

¢ Preparation procedures 

¢ Training users 

e Planning for conversion and full implementation 

e Testing of the system 
Pilot projects or proto-tvpes are installed and user groups are afforded the opportunity 
to use, fanuliarize. and evaluate the svstem for usefulness and productivity. 

The third phase ends with another presentation to the steering committee 
‘summarizing the results of the development and testing efforts and an agreement bv all 
parties (users and various departments, plants, factories, offices, ets.) that the new 
svstem should be implemented. The steering committee makes a final decision to 
terminate the project at tlus time or to direct full scale implementation of the system. 

4. Phase IV - Systems Implementation 

The final phase is the actual implementation of the svstem as designed. 
During this phase files are converted or microfilmed, final training ts conducted, new 
programs and procedures are initiated and old processes are discontinued. Refinements 
and tuning operations are performed to correct deficiencies and to enhance 
effectiveness. Finally, after sufficient operational time an corrections and a post- 
implementation study is completed to compare actual results to original concepts and 
plans. 

The implementation procedures discussed above are onlv a guideline and in no 
way iniply that such a methodology ts fixed in concrete. On the contrary, there are 
probably as many ways to implement an automated oflice system as there are ways to 
configure such a system. For example, Dr. Lynn Hazlett. vice president of MIS for 
Levi Strauss, suggests the establishment of an information resources department 


responsible for development and operation of the organization's OA system. This 
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would entail an information processing manager, a communications manager, an 
management information system (MIS) manager, and an advanced planning manager 
all reporting to a vicepresident of the department [Ref 3: p. 72]. No system or 
impiementation strategy is wrong if it can be managed and made to work in an efficient 
and economical manner. Furthermore, no system is ever complete since changing 


needs will require constant update and revision throughout the life of the svstem. 


De eBENEFTTS 

The potential beneiits resulting from office automation have been predicted to be 
many and varied. Thev range from increases in productivity, to reduced costs. to 
iniprovements in the quality of working life of oifice personnel. 

Office automation provides more than just expanded geographical capabiiities 
and freedom: it provides a host of opportunities and benefits to business, tangible and 
intangible. The potential savings are enormous as indicated in two landmark studies 
conducted on OA users. The first of these. which will be mentioned manv times 
throughout this work, was done by the consulting firm of Booz, Allen and Hamilton 
over a vear long study of 15 large U.S. corporations. It gave conclusive evidence that 
within just five vears of iniplementation knowledge workers (executive management) 
could save an average of 15% of their time through more lnghly automiated support. 
[Ref. 6: pp. 148-150] 

Roughly half the savings would come from reducing time spent in less productive 
activities. The balance would be derived from selective reductions in certain meetings, 
analytical tasks and document handiing. -Additionally, companies would receive a 
complete return on their investment within 15 months. [Ref. 7: p. 9] 

The second study bv Cresop. McCormick and Paget, Inc., of Chicago, [llinois, 
done on a large group of companies with at least $50 muiilion in annual sales. found 
that users averaged 30 percent savings on administration costs (primarilv through word 
processing), a 26 percent increase in productivity of administrative personnel, and a 20 
percent increase in productivity of managers and professionals. {Ref. 8: p.12] 

Furthermore. David 8arcomb, author of office Automation: dA Surrey of Tools 
and Technology, cites the foilowing benefits that ousinesses and knowledge workers can 
derive from the proper implementation of OA technology: 

1) Optimize stathng 
- Enhance human capabilites 
- Conserve human resources 


- Compensate for manpower shortages 
- Mininuze drudgery 


tl 
Neo 


4) 


Increase productivity 

- Improve accuracy 

- Speed up throughput 

- Speed up turnaround 

Gain competitive edge 

- Improve timeliness of information 
- Improve decision making 

- Conserve natural resources 
[ncrease scope of control 

- Enhance individual and organizational flexibility 
- Viake information portable 
Decrease expenses 


- Reduce capital investments in structures 
- Reduce OF cap Offjpawnoll COStS Nc! 3 aoe 


Chapter V makes 4 case for adopting office automation by taking a closer look at 


the benefits and opportunities to be gamed. 
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Ht. TOOLS OF TECHNOLOGY 


A. GENERAL 
Professional office automation tools fall into one of three categories: 
multifunction terminals (attacned to large systenis and on general office automation 
svstenis), especially designed managerial workstations, and personal business 
computers. All have a number of similarities (such as common software based) but 
there are also some distinctive qualities. The differences lie primarily in their storage 
capacities and communications capabilities for accessing mainframe data bases. 
In general. OA involves the use of five basic technologies concerned with: 
1) Data information in the form of numbers. 
>) Vord information in the form of written words. 
3 Image information in the form of picture. 
+) dudio intormation in the form of spoken words. 
3) Communication sharing information through networks. 
The specific products involved in OA are briefly outlined in the next section. This ts 
not an all-inclusive listing but is representative of the currently available technologies. 


In most cases the tools involved cut across the basic technologies. 


B. DATA PROCESSING 

The processing of data in organizations has become the norm. It has developed 
from the large centralized computer service to distributed systems where terminals with 
direct access to computer files are available to many clerical staff. In conjunction with 
this. there ts the development of specialized data bases which users can access to obtain 
information relevant to the particular aspects or job functions they perform. 

In general terms. processing is the component in the cycle of information flow for 
the manipulation of those ideas that have been input to the system: to be replicated and 
distributed in the form of communication. Until recently, data processing was 
concerned with processing transactions. The primary use of computers had been in 
processing data transactions--a sale, a paycheck, a change in inventory, and so on. All 
accounting activitv is concerned with data processing transactions [Ref. 9: p. 58]. 


Figure 3.1 shows tne processing component of the information flow. 
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Figure 3.1 The processing component of the information flow. 


C. WORD PROCESSING 
First of all, 


processing. Data processing usually, 


distinctions must be made between data processing and word 
as was mentioned previous section, deals with the 
manipulation of numbers through various computation to deliver meaningful totals and 
create useful statistical information from raw numbers. Word processing, on the other 
hand, manipulates information in language through entry and revision, to make the 
It changes words 


originators meaning clearer to the intended recipient or audience. 


and their sequence, as well as their presentation, but it does not add new intelligence. 


The fundamental distinction between word processing and data processing is tnat 
Data processing deals with numerical data and Word processing deals with 
alphacharacters in text form. HWord processing focuses on communication (written or 
oral) between two or more people. Data processing acts more upon Statistics and 
tabular data (figures, account numbers, lists, and so on). Data processing tends to be 
repetitive and performed periodically (end-of-month billings), and the output tends to 
appear in a specific format (computer printout form). See Figure 3.2 for comparison of 
some basic distinctions. [Ref. 9: p. 104] 

Word processing, as a function, is a tvpe of automation technology. The word 
processor, aS a unit. is a device which handles and performs word processing services. 
The term word processing was an [BM invention in 1964 as a way to market a 
typewriter which couid record words on magnetic tape. [Ref. 10: p. 1573] 

There is a large variety of word processors available on the market today offering 
a multitude of features which include global search and FeplacewsOnt, Ove. COpy, 

‘imsert, deletion. math. records processing, programmability, communications. speiling 
~ check and mailing lists. Genericaily, they consist principailvy of keyboard. display unit. 
a computer. and one or more removabie storage devices in the form of disks. diskettes. 
tape units, or magnetic cards. 

Word processors are designed to simplify the production of documents ov 
eliminating the repetitive tasks of typing, editing, and outputting. Additionally, many 
word processors offer extensive formatting capabilities and some limited data 
processing applications. Thev are most useful in the production of documents that are 
heavily revised. frequently reissued after initial distribution. forms-oriented. and lengthv 
documents that require extensive editing. 

The various forms of word processors include stand-alone systems. shared- 
resource systems. shared and distributed logic systems. cluster svstems. and software 
packages for mainframe or micro-computers. [Ret. LL: p. 24] 

Stand-alone systems consist of a single, self-contained terminal housing the 
Operating svstem, the software package and the disk file. [t is entireiy independent and 
does not rely on a central processor for its functionability nor does it share any 
functionabilitv with any other system. 

Snare-resource systems are essentially stand-alone systems sharing peripheral 
devices such as printers, which can be expensive and may represent a large portion of 


the individual stand-alone purchase price or the total cost of shared-iogic system. 
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data base. Advantages of the shared/disiributed logic system include more cn-!ine 
storage, more sophisticated software, superior functionability, job sharing, munimal 
media handling, and standardization. The maior disadvantage is its vulnerability to 
total breakdown, that is if the central processor goes down, all, terminals. become. 
inactive. 

A cluster system combines stand-alone. shared-resource, and shared-logic system 
technology offering flexibility and access to both tiles and resources. Advantages of 
this configuration include excellent growth and expansion capabilities as well as 
inclusion as part of local-area networks, which may include several kinds of 
workstations attached to one central processing unit, electronic file cabinets. printers, 
and so on. Disadvantages are primarily standardization and degradation of response 
time. 

Software packages are available for installation on mainframe computers as well 
as micro and personal computers. Basically code intensive and less functional than 
dedicated word processors, software packages are best suited for applications requiring 
minimal word processing. 

Other applications of word processors permit the handling of large document 
processors. In the advertising industry a word processor with graphic capabilities may 
be used to create total composition of individual pages. including text manipulation. 
electronic cropping, and placement of graphics and half-tones within text. Word 
processing terminals when installed with communications packages may also be used 
for electronic mail. Phototvpe-setting and photocomposition are also within the 


capabilities of word processors as well as the emplovment of optical character readers. 


D. PERSONAL COMPUTERS 

Recently. some data processing and word processing capabilities. have been 
growing in a different way. Low-cost personal computers have proliferated in many 
organizations without the awareness or approval of either top management or data 
processing and word processing management. Users acquire them to meet a need, but 
they seldom become a part of an organizations integrated approach to olifice 
automation. The personal computers usually serve onlv one user well, that is the user 
can work more effectively with a personal data base and does not require the exchange 


of data with the daily mainstream business data processing operations. [Ref. 9: p. 107] 


Bai 


Perscnal computers have moved into the business environment in large numbers, 
especially for use by managers and pyofessionals. The development of the 
microcomputer, followed quickly by the personal computer, has- heralded a new level of 
calculating and processing routine transactions in the office. 

The personal computer represents a major development in OA in that it can be 
used as a terminal to access larger computers and their data bases. thereby, expanding 
the network. Linking personal computers to mainframes not only increases the power 
of the PC but often frees the mainframe for the massive data handling for which it was 


designed. Joe Farelly, Applied Data Research (ADR) Vice President, states: 


Mainframes are often fully loaded and at the same time inefficient in performing 
certain tasks. These can include editing, prompting. graphics, data manipulation. 
and data and program browsing. Off loading these functions to the PC makes 
both the mainframe and the PC more effective: | (imei! seam) 


In addition. many people are buying personal computers for hobby purposes, but use 
them in the business environment. The placing of such systems in homes can be the 
forerunner of what has been termed the peopleless office, whereby employees have their 
rerminals at home. They receive, process, and return their work via their terminal and 
thus avoid travel costs. 

For the present, the greatest benefits of personai computers are likely to be 
achieved by those individual emplovees whose applications are personally or 
departmentally critical but do not require corporate wide information § or 


communications. 


E. OPTICAL CHARACTER RECOGNITION (OCR) 

One of the fastest methods of input, and most discussed in today’s office. is OCR 
(optical character recognition). OCR can be defined as the process by which a system 
scans typewritten pages and stores the scanned characters in digital form. OCR 
devices can scan and read printed or typed characters and convert them into storage or 
input directly to word processing or data processing screens, for immediate editing or 
formatting. 

In the past this involved the use of special type of fonts which could be easily 
recognized by a OCR reader. Todav’s OCR units are capable of reading all the 
standard IBM electronic-stvyle typefaces: ten and twelve pitch Courier, twelve pitch 


Letter Gothic, ten and twelve pitch Prestise Elite, ten plein si restices: ca aad menc 
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[Ref. 13: pp. 48-52]. This has allowed one type of optical scanning equipment, the 
OCR page reader, to become a productive tool in the business world. The basic 
premise benind adding an OCR unit to a word processing installation is simple. By 
generating first-draft copy on typewriters, then reading the hard copy into the word 
processing system via a OCR unit, the relativeiy expensive word processing workstation 
is used for what it does best and most productively: the revision and manipulation of 
text. In addition. it eliminates the need for expensive and time-consuming word 
processing training. As more firms convert from paper files to electronic files, the 
OCR units will become even more essentiai as a means to enter paper documents into 
electronic files without time-consuming keyboarding. 

Todav OCR is accepted as a mature technology with a proven track record of 
cost reduction in the highly labor-intensive area of data entry. The greatest advantage 
of OCR lies in its power of interface with other technology in the modern office. In 
addition, OCR pernuts the capturing of: input data at the point of organization. 
Through conversion to digital impuises at that point. OCR eliminates the need for 
again keving the same iniormation before entry into word processing operations. 
However. most input material must be in a form that can be read bv the OCR scanner. 
More recently, OCR units have been introduced that reduce the formatting 


he@mirements. (Ref. 14: p. 95] 


fe )|6CONMPUPER ASSISTED RETRIEVAL (CAR) 

Retrieval is the recalling of stored information for reuse. The storage and 
retrieval function can be performed through either manual or electronic systems. 
Manuai retrieval is accomplished via an indexing svstem that uses alpha. numeric, 
topical, or color coding systems to jlocate the needed material. The manual svstems 
involve extensive labor. For example. to find information in a given file. an office 
emplovee would have to: 

1) Determine how an item is indexed and ciassified. 
2) Go to the files or storage area. 

3) Look for the appropriate file foider. 

+) etme ve 11, 


Be eeeace a anal record of the retrieval of the file folder, and place this record 
in the tile in piace ot the folder. 


oie Eventually return it'to the storage area. 


a 


By cenirast, the on-line system involves only keyboarding key words and viewing the 
desired material as it appears on a screen. [Retf. 9: p. 56] 

Electronic storage and retrieval is accomplished from on-line memory. 
Information is directly stored in the central processing unit (CPU) of the computer for 
instant recall by the proper code. This automatic filing system within the computer 
can use alpha, numeric, or topical coding. Computer-assisted retrieval (CAR) can also 
be accomplished through CIM (computer input microfilm), COM (computer output 
nucrofilm) and other nucrographics systems. 

Vanaging information and storage retrieval svstems requires controls. including 
procedures for indexing, securing, accessing, modifvVing, retrieving, and purging. As an 
outgrowth of the need for flexibility, data base management systems (DBMS).are being 
developed as an atfordable software for smaller coniputers. In the past. DBM svstems. 
costing from $50,000 to $200,000, were packaged for large computers. A newer 
approach is to provide the flexibility of the large-computer DBM systems tailored to 
microcomputer capabilities. thereby reducing costs to fit the growing market. 

Data base soitware can significantly reduce the costs of information storage and 
retrieval in several wavs. DBAS: 1) maintains an internal data directory, keeping 
descriptions of data and relationships among the data, 2) allows data to be accessed in 
a form that is appropriate, rather than forcing a new program to be written. and 3) 
provides great flexibility and economy in altering the initial systen: to meet new needs. 
[t is important to note that the storage and retrieval functions may occur at various 
points within the flow or cycle with different applications and configurations of the 
integrated office. There mav be some variation in the same office from time to time. 
depending upon deadlines and other tasks to be performed. [Ref. 9: p. 57] 

CAR systems mav be cut together with a mainframe, a minicomputer, or even a 
microcomputer. Essentiaily, comiputer-assisted retrieval of microfilm is a two-part 
process. The mucrofilm is used to store and display database information, and the 
coniputer is used as an interactive logical search processor to provide fast and security 
storage and retrieval. Another approach is to store the search parameters in the 
computer along with the location of the microform. [figure 35.5 shows how a 
combination of technologies may be used to tmprove productivity and more efficiently 
handle information. The growth outlook for CAR with other integrated information 
systems is verv good. I[t is expected that future CAR svstems will be modular. so that 


word processing and electronic mail can be added. [Retf. 9: pp. 224-226] 
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Figure 3.3 A look at future information retrieval. 


G. ELECTRONIC MAIL AND COMPUTER MESSAGE SYSTEM 

Electronic mail. a primarv medium of internal communication within a company, 
is capable of conveying audio, data, text, graphics, or hvbrid modes of information 
between users [Ref. 15: p. 48]. It can be anvthing from two telephones to one of the 
many advanced computerized message svstems currently being marketed. It can extend 
externallv from the office to almost any location in the world. Communication mav be 
svnchronous or asynchronous, computerized or noncomputerized, and may consist of 
single mode or multimodes configurations. 

Mail forms an integral part of an office automation system, and in manv cases 
electronic mail is one of the first applications implemented. Basically, it ts a system 


whereby users can send and receive mail to and from any other user in an organization. 
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This is done via workstations, word processing systems, nucros, or computer terminals 
which are connected to the cflice communication system. Usually, a user has a muil 
station number or electronic in-basket which holds the mail until it is downloaded by 
the recipient. Electronic mail can serve as: 


1) An electronic distribution mechanism for written communication produced by, 
or passed through, word processing. 


2) A filing and retrieval mechanism. for originators and recipients of written 
communications utilizing both on-line and archival file storage. 


3) An easy and fast method of communication for users. 

4+) A method of reducing the overall handling of paper to improve work flow, 
thus increasing the efficiency and Cost eifectiveness of corporate 
communications. [Ref. 15: p. 

Electronic mail and electronic message systems basically provide the same 
functions with the main difference between the two being that electronic mail is a more 
formalized system which uses text processing to format the content of the mail. 
Electronic mail, when implemented, needs to fit the existing office environment and 
must have a “friendly” user interface. Ideallv, it should, to some extent. operate in the 
same Way as the existing paper mail system. Tools such as calendar management and 


meeting scheduling are ancillarv services to electronic mail. 


H. ~MICROGRSEEIES 
Micrographics are defined as the capture, retrievai. and display of miniaturized. 
high resolution photographic images, either as text or graphics. It provides quick and 
inexpensive duplication of documents for distribution, viewing, and recreation of hard- 
copies of nucroforms. 
Micrographics provide for compact storage of files. With an array of film tvpes, 
techniques, and retrieval capabilities, micrographics afford many benefits: 
# Economy of document and file creation. 
* Economy of duplication, 
e Rapidity of duplication, 
¢ Economy of distribution, 
* Reduction of filing costs, 
¢ Reduction of musfiling, 
* Compact storage. 
e File Mtegrity, 
em Speed of retrieval. 


¢ Economy of retrieval, 
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© §6Portabilty, 
e Protection of vital records and disaster recovery,and 
e Backup of on-line files. [Ref. 9: p. 126] 
Basic limitations for. micrographic use are that microfilm provides no space for 


annotation and the viewer must have a terminal. 


b TELECONFERENCING 

Teleconferencing having existed since the days of the telegraph and telephone 1s 
perhaps one oi the oldest forms cf automation technologies effecting office 
automation. Teleconferencing is the use of telecommunication systems to enabie a 
group of three or more people. at two or more locations, to confer with one another 
(Ref. 16: p. 251]. Obviousiy, there are numerous means by which such communication 
can be performed and different authors break them down in a vaniety of wavs. For our 
purposes here. only three forms will be addressed: audio-conferencing, video- 
conferencing, and computer-conierencing. 

In the form of the convennonai telephone conference call, audio-conferencing 1s 
almost as old as the telephone. [t requires all participants regardless of location to 
take part simuitaneously. Audio-conferencing mav be enhanced with the augmentation 
of graphics equipment such as facsimile or two-wav electronic blackboards, but thev 
too must de simultaneous. 

Video-conferencing is much more complex and expensive than audio- 
conferencing but offers much more in terms of user interaction and participation. It 
provides a means for personal communication through face-to-face meeting, verbal 
communications through the use of the telephone. and visual communications through 
written format such as letters and memos. [Ref. 17: op. 24-25] 

Computer-coniterencing, Which is very similar to electronic mail. permits 
Darticipants to conduct meetings throughout scattered geographic locations. Using the 
communications networks. conferees can access. read, and respond with others 


regardless of whether the others are communicating simultaneously or not. 


ie PROFESSIONAL WORKSTATIONS 

The primary device in the automated office for the oflice worker is the 
workstation. The capabilities of a workstation will vary depending upon user 
requirements. -A managerial or professional user will require different functions than 


that of a secretary or a clerical worker. and the professional may require a workstation 


that is less than haif the size of many of today’s computer terminals. The workstation 
must meet the basic operationa! needs of a professional te obtain satisfactory results. 
These may include: 

e Ability to handle various forms of data including voice, image, and text, 

e Programmable, 

om Easy io use: 

# Able to perform basic accounting functions as well as financial modeling, and 

e Ability to communicate in all forms to other users. 

Workstations which are provided for secretarial or clerical staff will tend to have 

similar functions as the professional workstation but in reduced format. In addition, 
they should be controlled as to the level of access to information. services and other 


users. 


KK. LOCAL AREA NETWORK (LAN) 

" The most dramatic advance in office automation technology has been the 
ongoing development of methods and devices to interconnect data processing, word 
processing, dictation svstems, OCR, mucrographics, phototypesetting, management 
workstations, records management--all of which have developed separately and with 
their own technology. Telecommunications is the medium whereby all of these 
separate technologies will become interconnected. Through it, information introduced 
into one device will become available to every other device on the network. 

A network is a system that interconnects a wide assortment of information 
orccessing devices (computers. text processors, files, printers, OCR. etc.) throughma 
communications line or data base. The advantage of networking is that it allows 
information to be sent to or shared among all points on the network. It allows 
workstations on the network to access common files or local ones, and information to 
be sent to all or selected points on the network. [Ref. 9: p. 135] 

The identification of the importance and benefits of networking has caused a 
growth of interest in local area networks (LAN). A local area network is a 
communications network that provides interconnection oi a variety of data 
communicating devices within a small area [Ref. 18: p. 2]. The distance limits are 
imposed bv the technical characteristics of the svstem. and range from 1500 feet up the 
three miles. The potential tor increased office productivity is tremendous. [Retf. 9: pp. 
[34-139] 
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There are three elemenis of significance in this definition. First, a iocal network 
is a communications network, not a computer network. Second, it interprets the data 
communicating devices broadlv, to include any device that communicates over a 
transmission medium. Examples are: 

¢ Computers, 

e Terminals. 

¢ Peripheral devices, 

e Sensors (temperature, humidity, security alarm sensors), 

= Telephones. and 

e Television transmitter and receivers. 
Of course, not all types of local networks are capable of handling ail of these devices. 
Third, the geographic scope of a local network is small. The most conimon occurrence 
is a network that is confined to a single building. Networks that span several 
buildings. such as on a college campus or military base, are also common. A 
borderline case is a network with a radius of a few tens of kilometers. With 
appropnmiate technology, such a svstem will behave like a local network. [Ref. 18: p. 2] 

Careful pianning is required to achieve the desired results and to meet the needs 
and applications. Important areas of planning include the topology or structure, and 
fhe manner of transmission. Networks are characterized by their topology and by the 
ohysical transmission media. An understanding of these areas provide a broad 
perspective of future teleconimunications. 

1. Topology 

The topology is the phvsical and logical structuring or configuration of the 
network: in other words, the wav in which devices are connected to one another and to 
the traffic processing svstem. Computers and various types of terminal devices are 
generally interconnected in one of three major arrangements, or topologies: the star 
network, the bus network. and the ring network. 

The oldest arrangement, called the star network, or hub, passes all 
communications through some form of switcher at the hub of the configuration. 
Individual devices have no direct connection with each other. The hub mav be some 
form of central processor, such as a private branch exchange (PBX) or a mainframe or 
host computer (see Figure 3.4). As with any centralized controller, a problem at the 
hub or CPU can create problems throughout the network. Figure 3.4 shows star 


network. 
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Figure 3.4 Star network. 


The ring network topology connects individual devices in a loop or ring, via a 
string of signal repeaters. A signal repeater at each station or mode on the net permits 
signals to travel greater distances. However. this system resembles in operation some 
kinds of Christmas tree lights. Figure 3.5 shows ring network. 

If one device in the ring goes down, the entire network is out of operation. That also 
means that the entire network is down each time a new device 1s added to the ring. A 
ting network is capable of using fiber optic cable for high-performance transmission. 

The bus network consists of a length of coaxial cable (called a “bus”) to which 
individual devices are attached by means of simple cable taps. Note in Figure 3.6 the 


manner in which devices tap into the communications cable, as compared with the 
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Figure 3.5 Ring network. 


manner in which they go through the devices in the ring network illustrated in Figure 
3.9. There is no centralized center hub and signals from one station move along the 
ous in Doth directions to ail stations tapped into the cabie. 

The advantage of the ous network is its high reliabilitv because there are no 
active components such as repeaters along the transmission line. The failure of one 
station has no effect on the rest of the network’s operations. There is no downtime 
when new stations or devices are added to or removed from the network. Its 
disadvantage lies in its present inability to use fiber optic cable, although ‘vhether this 


is a true cisadvantage depends upon the applications and needs of the organization. 
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Figure 3.6 Bus network. 


2. Physical Media 
Essentially, there are three major forms of physical media for the transmission 
of data twisted-pair wiring, baseband single channel cabling, and broadband 


multichannel cabling. 
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wisted-pair wiring is used in telephone-type PBX systems. lis future and 
that of fiber optics, already in use by AT&T in locai are networks, is verv likely related 
to the recent dereguiation of AT&T and the products marketed by American Bell Inc. 
(ABI). ABI has announced its advanced information system/net 1 service, which has 
software to handle protocol conversions necessary to link previously incompatible 
terminals. The company has estimated it could perform these conversions for 84 
percent of all terminals on the market. 

Baseband networks involve systems using one digital pathway ranging from 
around | million bits per second to 50 nullion bits per second. Baseband systems allow 
a single stream of data to be transmitted on a communication medium. Baseband 
systems support one channel or path at a time. Baseband networks typically use a 
three-eighth-inch coaxial cable with carrier wire surrounded by copper mesh. There are 
both advantages and disadvantages to baseband. Advantages are that the cost of cable 
is relativelv low, reconfiguring the network 1s easy, network interfaces are inexpensive, 
and the technology is quite simple. Disadvantages are that the network has a limited 
scope of application, the number of devices that can be attached is also restricted, 
compietely on-line communications elinunate network availability, and transmissions 
are subject to a fluctuating quality that is not conducive to voice communications. 

Broadband differs fron. baseband in a number of ways. Broadband uses 
common cable television (CATV) cable..is analog, and employs modems. Broadband 
signaling allows multiple streams of data to be transmitted simultaneously at different 
frequencies on a communications medium. usually coaxial cable. Advantages of 
broadband include a higher bandwidth. which enables the network to handle data, 
voice, and video; flexibility and multifunction ability; and easy expansion and 
reconfiguration capability. Disadvantages relate directly to cost. Broadband brings 
with it the high cost broadband modems, additionai hardware requirements, and a 
possible overdependencv on one network for voice, data, and other services. 

The terms broadband and baseband as related to local area networks define 
oniy the medium. not the application, and both must be considered when determining 
the design of a local area network. The baseband and broadband local network 
approaches differ primarily in their transnussion throughput capabilities and their 
associated cost. The ultimate basis for comparing thes facilities is their abilitv to 
effectively perform the required applications in a specific office situation. Neither 


approach is inherently superior; eacn has its place, according to needs. Where large 


volumes of data need to be transferred quickly from one Jarge computer to another, or 
where realtime video data is needed, the extra cost of a broadband local network may 
be very worthwhile. Where cffice communication consists of intermittent to moderate 
data from a large number of small office workstations, a baseband local network may 
be the best choice. [Ref. 9: pp. 139-143] 


L. FACSIMETER 

Equipment for transmission of hard copy information via telephone lines has 
been available for some time. Physically, a facsimile (FAX) machine is similar to a 
photocopier; however, its operating principle is entirely different. In simple terms. it 
converts a picture to a string of electronic signals which can be sent over a telephone 
wire. At the remote end. the signals are converted back into a picture. Since the signal 
traveis over the telephone network, any two locations with a telephone can 
communicate using FAX, providing two compatible machines are installed at each end. 

One of the main characteristics of a facsimile system is its speed the: faster the 
transmussion, the lower the transmission costs. Three standard speeds are currently in 
use and the equipment is classified into three groups accordingly. Group 1 is the 
slowest and group 3 is the fastest requiring the most expensive equipment. Many 
group 3 machines include a range of additional facilities, such as auto-answer, so that 
they can accept transmission when unattended, picture size variations, and local 
copying. Generally, group 3 machines can also operate in the group 2 and group | 


mode. 


M. SUMMARY 

The tools of automation discussed throughout this chapter are the primary 
means by whicn the work in automated oilices are performed, but they are far from 
being inclusive. Advanced discussions could include such items as copiers. terminals, 
graphic displays, card and tape readers, software. languages, computer-assisted 
instruction, CRT display, typesetting, information packaged services, decision support 
system packages, or complex networking systems. Some of these technologies will 
become obsolete over time and others will evolve which transcend the present levels of 
automation. The keys to successful offices of the future will be flexibility, careful 
planning, and a continuing education process in how the tools of technology can help 
expand and improve man’s horizons of productivitv. Each organization must evaluate 
itself to determine what automated otfice tools are required and the best approach to 


integrate these tools into the office area. 
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IV. INFRODUCTION TO THE ROKAIC 


A. GENERAL 

As seen in Chapter III. there are many alternatives available for the design and 
construction of an automated office. In this chapter. [| will describe the mission. 
organization and computer center of the ROKAIC. The work flow in the offices of the 
ROKAIC is described. [ will also discuss the problem definition and the feasibility 


study using the structured system analysis methodology. 


B. MISSION AND ORGANIZATION 
1. Mission 
The primary mission of the ROKAIC is to assist decision makers who are 
responsible tor preventing North Korean aggression. | 
The additional mussions are : 
* Information collection from North Korea and other hostile countries. 
« <sAnalvsis of collected information. 
* Dissemination and management of analvzed data. 
2. Organization 
Tae ROKAIC consists of six divisions, two offices. a computer center and 
nine subordinate commands, located in Seoul, Korea. The majority of the work etfort 
at ROKAIC is performed by the intelligence and analysis divisions at the headquarters 
location. The administration. operation. logistics, and communication divisions 
support the intelligence and analysis divisions. [he orgamizational structure 1s outlined 


in the organizational chart snown in Figure 4.1 . 


a J GootrurER CENTER 
l. Organization 

The computer center is divided into three parts as shown in Figure 4.2. The 
planning and administrative services section 
is responsible for. among other things, (1) procurement, installation. and maintenance 
of required sottware and hardware in support of the current computer svstem and (2) 
co-ordination with other division staffs and contracts with equipment vendors from 
outside. 


The support and management section ts responsible for: 
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Figure 4.1 ROKAIC Organizational Chart. 


(1) supporting appropriate data from user requirements, 
(2) updating of mainframe databases. 

The research and development section is responsible for (1) operation of the 
current system; (2) improvement of managerial effectiveness and continuous 
development of system technology. This section is also charged with operation and 
management of the computer equipment roon. 

Configuration 

The computer center of ROK.AIC currently has a Prime $850 system 
(mainframe) with a main memory of + megabvtes and 1200 megabvtes of storage 
available on disk. [t operates the CODASYL database management system (DBMS) 


and also has a mucro-{iche svstem interfaced with the mainframe. The mainframe 
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Figure 4.2 The organization chart of computer center. 


connects with 15 CRT terminals. two magnetic tape units. printers. data-100 input 
devices and the muicro-iiche output device. Two CRT terminals are connected to the 
intelligence and analysis divisions. 

The micro-fiche system stores all documents (original papers). The microfiche 
can be retrieved bv keyword or uile in computer memory. 


The configuration of computer equipment is shown in Figure 4.3 . 


D. THE WORK OF THE CURRENT OFFICE 

As mentioned in the previous section, the intelligence and analysis divisions 
pertorm the main tasks in the ROKAIC. Thev produce several kinds of information 
documents from data collected from various sources. However, they do not use 
computer facilities. 

The daily information document, for example, 1s produced by the procedures 
shown as “work flow procedures” in Figure 4.4. The data is collected from sources 
such as radio oroadcasts from North Korea, mainland China, the USSR and other 
countries: North Korean TV, advanced military bases (observation), aerial photographs 
and other sources such as interrogation, etc. Data collection goes on from 01:00 to 
24:00 everyday. The professional intelligence officers analvze and update the 
information in their manual files and sometimes make use of data stored in computer 
memory. Thev produce a temporarv dailv information document using the typewriter 


and manual iiles compiled overnight. 
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Figure 4.3. The configuration of computer equipments. 


They never use computer facilities (terminal, etc.) to produce intelligence 
documents. They do not know how to use computer facilities at all. They can’t make 
use of the computer system because the existing system does not have word processing 
software and networking vet. Also, they do not know how to operate the computer 
system. Nobody knows how to do that except the computer personnel. 

After an intelligence officer makes a temporary document, he sends the document 
to the commanding officer by the chain of command. The document often is updated 
with the opinion of the senior officer at each level of the chain of command. Finally, 
after the commanding officer approves the document, it is printed and distributed. The 
document is distributed to the Secretary of Defense, the chief of staff (of the Army, Air 


Force and Navy) and the National special agency within one hour. This procedure 
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Figure 4.4 Work flow procedure of current office. 


seems like war every morning. It is very complex. and takes a long time. After the 
document is printed. computer personnel input the title of the document to the 
mainframe via a data-100 input device. The document is then stored in micro-fiche 


format. 
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E. PROBLEM DEFINITION 
ROKAITC spends roughly $8,000/month to operate the computer center, but still 
doesn’t take full advantage of computer efficiency. The computer system is operated 
from 08:90 to 20:00 daily. The main tasks performed by the mainframe are to collect 
input data and compile it and store it for future retrieval. In my judgment, ROKAIC 
does not make use of much more than half of the computer’s capability. ROKAIC 
does not know how to make most efficient use of the computer. The office has never 
done a cost/benefit analysis of the existing computer system. Despite the enormous 
amount of money spent on the ROKAIC mainframe computer, the system remains 
unused during most of the might. At the same time, many intelligence analysts are 
awake, using the typewriter and handwritten notes to produce the next day’s 
intelligence report. 
As mentioned in the previous paragraph, the problems with the existing system 
include: 
{. The computer system does not have an on-line document editing system. 
2. Lack of data accuracy and ineffectiveness of work due to non-integrated data 
updating by manual procedures. Not using the computer during éditing and 
too much time using the typewriter. 


Wasting manpower and time due to manual processing and complicated work 
procedures. 
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F. FEASIBILITY STUDY 
1. Objectives and Scope 

As mentioned, in the previous section, the existing computer system has 
serious problems. The most serious problem is that it still does not take full advantage 
of existing computer technologies. The basic problem is that this system is not 
composed of modern OA technology and tools. The current system needs specific 
changes to obtain optimal performance of computer facilities. 

The main objective of the existing computer center should be to develop an 
on-line document editing svstem. We also need modern office automation technology 
and tools to make efficient and effective use of the computer system. The following 
objectives must be established to develop the existing computer system into an 
integrated OA system. 

The first step: store data in electronic form (rather than written form, and 
retrieve it electronically. Convert manual files in file cabinet to electronic files. 

L) Use more keywords for greater cross reference 


- search by keyword 


56 


- store by kevword 


2) Retrieve by more keywords 
3) Produce printed copy on demand 


4) Reduce paper by 25 % 

5) Reduce filing clerks by 35 % - 40 % 
The second step: Implement word processing technology 

1) Improve office services (accurate records and speed) 

2) Reduce tvpists by 30 % | 
The third step: Estabiish a iong range plan to develop current office services to 
integrate office automation systems continuously. 

1) Voice data entry. 

2) Voice keyword analvsis. 


- quick response —s 
- Intelligence (real-time) 


3) Decision support by the decision support system (DSS) technology. 
When the above objectives are accomplished, we can also remove current problems. 

We have to develop a step bv step project to accomplish the objectives 
mentioned above. The scope of the first and second steps’ projects will not exceed 
$10,000. And we also have to have a project team (3-5 people) which includes analyst 
and users. It should not exceed 30 man-months of programmer/analyst effort. We 
might need outside consultants. They may provide specialized experience or skills not 
possessed by the present staff. They mav also provide expert opinion to support or 
reinforce a plan or recommendation that is presented to management. After 
completing steps 1 and 2, we have to expand to step 3 to construct better office 
automation systems in the future. 

2. Study the existing system 

A questionnaire was sent to office personnel at ROKAIC about office work 
analvsis and I[ interviewed the manager of the computer center (mv former boss) by 
telephone. We also discussed the problems of the current system with Korean students 
at NPS who have worked in ROKAIC. 

As a result of this study of the existing svstem, a flowchart of the existing 
office services system was developed. This is shown in Figure 4.5 . 


This flowchart represents the physical side of the existing system. 
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Figure 4.5 A system flowchart of the existing office services system. 
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A data flow diagram (DFD) of the current system is shown in Figure 4.6. 
The DFD 1s a iogical mode! of the existing system. Each element of DFD can be 
identified in the system fiowchart of Figure 4.5. 

_ The source of data 1s the source intelligence data. The source intelligence data 
are provided bv the various sources (broadcasting, interrogation, observation and aerial 
photograph. etc.). 

The destinations of the data are the computer center. the management of each 
division. and the distribution outside the ROKAIC. 

The processes represent the functions performed by the current svstem . First 
data is collected. Next the data is verified. The intelligence data is then processed 
(analysis/updating) and edited. Finally, compiled documents are distributed to each 
end user. 

Data stores are the transactions, electronic data, manual files. senior officer’s 
information (knowledge), and publishing works. Transactions are collected from 
intelligence data. Electronic data and manual files must always be maintained by office 
personnel. Senior officer's information and publishing works (otlice) are also data 
stores. 

3. Develop a high level DFD and function level DFD for the proposed system 

The most obvious problem with the existing svstem is the need for computer 
assisted retrieval (CAR) and word processing technologies to process documents. We 
can also make use of an electronic mail system by connecting the terminals from each 
office to the mainframe and thus reduce manual processes and complicated office 
services. As a resuit. we can achieve the computerization of overall office services. 

The first step is to develop a logical model of the proposed svstem on the data 
flow diagram (DFD). It is best to start at the highest possible level as seen in Figure 
4.7, showing the entire system as a single logical process and clearly identifving the 
sources and destinations of data. 

The next step is to “explode” the process (document editing system) into its 
functional parts. In other words. that means replacing a high level process with its 
lower-level components as shown in Figure 4.8 . These two processes represent the 
basic functions that must be performed by the current svstem. Thev replace the 


document editing svstem in Figure 4.7. 


7 


OURGE 
SOURC " 


_INTELLIG- > aan 


Data 


ae 
DATA 











peo e TRON 1's 


De DATA 






5 


Analyze 
Data 









4 & 
Process Eee 
Intelligecge Intelligenke 
document aecumene: 
MANAGEMENT 
Be INFORMATION BS 


Wer y, 


Data 


w 


Dl | TRANSACTION 


MANUAL 


De ELIGLE 


Distr2ouae 


PUBP 2 SHENG 
WORKS 


DISTRE= 
BUTION 


Joie S60 e 


Computer 


CEN@ER 





MANAGE- 


MENT 
oD LV: 


Figure 4.6 A data flow diagram of the current system. 
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Figure 4.7. A high level DFD, highlighting data source and destination. 


4. Develop/Evaluate Alternative Solutions 

Given the model of the proposed system in Figure 4.8, we can begin to 
generate high-level, alternative phvsical solutions. We have to consider at least three 
is tO start with technicai feasibility as a driving mechanism with which the problem 
could be solved. According to Davis, we can consider three techniques to generate 
alternative technicai feasibility solutions: (1) automation boundaries, (2) brainstorming, 
and (3) the checklist approach [Ref. 20: p. 276]. 

The automation boundaries approach will be used to develop alternative 
solutions. This begins with the data flow diagram. Using the time requirements of the 
various processes, it 1s possible to draw a number of different automation boundaries 
On a diagram. and each automation boundary might suggest a different phvsical 
System. In this section, we consider automation boundaries suggesting on-line 
document editing as shown in Figure 4.9. 

The source data are collected continuously: thus process 1, process source data 
must be on-line. Distribution delivers the daily information document once a day. 
Thus process 2, generate intelligence document would logically run in batch mode. We 
can also draw perfect automation boundaries on the a completed data flow diagram for 
the proposed svstem (see Figure 5.1) in the next chapter. 

Operational or organizational feasibility is considered next, i.e. can the system 


be implemented in this organization ? We have to review the additional hardware and 
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Figure 4.8 A functional level data flow diagram. 


software needed to install an on-line document editing system, with potential suppliers 
for bid. 

Finally, the economic feasibility estimates both the development and operating 
cost of each alternative. We can estimate expanding costs of a new system at roughlv 
$10,000, with additional operating costs at $2,000;vear and maintenance cost at 
$500/vear based on current costs in Figure 4.10. But we cannot perform a completed 
cost/benefit analvsis because the computer center of the ROKAIC is not a 
profit) benefit system. | 

As mentioned in the previous section, ROKAIC is a very important agency 
for preventing North Korean aggression. The headquarters of the republic of Korea 


Army thus provides a substantial budget for ROKAIC. 
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Figure 4.9 Automation boundaries an on-line document editing. 


5. Recommended Course of Action 

The logical model of the proposed system must meet the svstem objectives. 
We believe that the ROKAIC should expand the existing computer center to include 
the capability to perform on-line document editing procedures. During analysis, a set 
of functional specifications will be developed. During svstem design. general physical 
specifications will be written and sent to a number of potential suppliers for bid. The 
various alternatives will then be compared with the actual requirements of the current 
svstem during svstem design, and the best system will be selected. Finally, during 
implementation, the system will be ordered, installed, and tested, and office personnel 
will be trained. As mentioned in the first section of this chapter, current office 
personnel have never operated computer facilities. Consequently, all office personnel 
should receive basic computer training. They are estimated roughly 40-50 personnel 
including intelligence analvsts and workstation personnel. The total cost should not 


exceed the $10,000 target, although it could go as high as $15,000. 
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1. Expanding costs: 
a. Microcomputer (purchase) S7 coo 
b. Office control software 53, 000 


c. Labor (current personnel) 


TOTAL $10,000 | 


2. Operating costs - additional 


a. Supplies ($2,000/year) 


b. Maintenance 





Figure 4.10 A cost/benefit analysis of the proposed solution. 


6. Rough Out a Development Plan 
At this very early stage, it is difficult to estimate accurately the time. effort. 
and expense required to vlan. design. and implement an on-line document editing 
system, but reasonable estimates based on the system life cycle are certainly possible. 


These are summarized in Figure 4.11 . 


| Personnel Time | Elapsed Time 


Feasibility study 4/weeks 1.5/weeks 
Analysis 6/weeks z.O0/weeks 
Design 10/weeks 3.5/weeks 


Implementation 8/weeks 3.0/weeks 


TOTAL 28/weeks 10 /weeks 





Figure 4.11 A rough implementation plan for the proposed cost solution. 
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The four-week feasibility study is included. During the analysis stage, we 
(analyst and computer center personnel) will be faced with the task of defining the 
functional requirements of the system. Among other things, we must learn a great deal 
about work flow and procedure of the main divisions. A month seems reasonable. 

During system design stage, a set of broad, functional specifications for the 
new system will be developed. These specifications will prove essential in developing 
an On-line document editing system. The six-weeks (1.5 month) of full-time work 
seems appropriate. Using the functional specifications, we plan to investigate a 
number of integrated OA systems and OA software packages, and select the one that 
best meets current needs. 

The final stage is implementation (maintenance is included in the continuing 
Operating costs). Once an on-line document editing svstem is selected, it must ordered: 
sOme paperwork and a time delav of two weeks can be expected based on our country’s 
situation. Before the new system can be accepted, it must, of course, be tested, so the 
document editing procedure will follow the existing svstem for the first month of 
Operation. There will also be unanticipated delays, so the implementation stage 1s 
roughly estimated at 1.5 months of actual work spread over three months. 

This simple implementation plan provides management with the answer to the 
following two questions: How long will the project take ? (six months), and How many 
people will be involved ? (probably-2-3). 

7. Summary 

A feasibility study is a compressed, capsule version of the entire system's 
analysis and design process. In the previous section, We began structured system 
analysis and design by clarifving the problem definition. [In this section we first 
identified the objectives and scope - what we are trying to accomplish and to provide a 
rough estimate of cost and schedule to accomplish objectives. 

We described the study results of the current system. And we produced the 
DFD of current and existing svstem. Then, we developed the automation boundaries 
on the functional DFD for the proposed system. Finally, we recommended a course of 
action and roughed out a development plan. 

In the next chapter, we are going to do the analysis and design of the 
proposed system based on the feasibility study in this section. And we will produce a 


svstem flowchart and hardware specification of the proposed svstem. 
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V. PROPOSAL FOR AN INTEGRATED OA SYSTEM ([OAS) 


A. GENERAL 

In the previous chapter, the current information system used in the ROKAIC 
was described and problem definition and work flow pertaining to the system were 
discussed. A feasibility study for a proposed system was done and a functional level 
data flow diagram (Figure 4.8) was produced using the structured system analysis and 
design methodology. 

The purpose of this chapter 1s to determine an appropriate model for improving 
office services using computer systems. This includes three steps: analysis, design, and 
implementation. 

During the analysis stage, a complete DFD and data dictionary for the proposed 
office automation svstem is developed. These are based on “a functional level data 
flow diagram ” from the feasibility study. As shown in Figure 5.1. the “data flow” on 
the DFD couldn't be described because “generated intelligence documents” include 
various kinds of service data. Consequently, a sample data dictionarv (DD) by 
“simulated data dictionary” is shown. 

During the design period, a physical system (system flowchart) is produced, one 
alternative automation boundary is selected, and hardware is determined. Based on 
structured system analysis and design methodology, a general system design is used 
rather than detail design. A set of specifications for each program is not considered a 
detail design because the purpose of this thesis is to propose “general system design 
methodology’ and “a model” for implementing an efficient office automation. 
However, each component of the system (hardware specifications) required for the 
implementation stage is fully defined. in this stage, the flow is from the logical to the 
physical. 

Finally, the implementation step, as the final step of the structured system 
analysis and design methodology is introduced. Implementation is simply the process 
of carrying out the approved recommendation. In this stage, it focuses on two major 
approaches, general strategy and principles for implementation rather than specific 


techniques. 
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EB ANALYSIS 
1. Overview 

In this section, the analysis step of the proposed system is considered. It 
begins with ‘a functional level data flow diagram’ from the feasibility study, deveiops a | 
more precise data flow diagram (a logical model) and describes a sample DD as 
simulated data dictionarv. 

The objective of analvsis is to develop a high-level, logical model of a svstem 
in greater detail. 

2. Data flow Diagram (DFD) 

In the previous chapter, a functional level data flow diagram of the proposed 
svstem was developed. See Figure 4.8. While its level was certainly appropriate to the 
feasibility study, the analysis step demands more detail. Each process of the functional 
DFD will be reviewed and exploded the processes of the DFD through functional 
decomposition. Essentially, one process on the diagram is selected and broken into its 
subfunctions. These lower-level functions then become processes on a new data flow 
diagram. complete with their own data stores and data flows. | 

We have to think about “the logical flow of data through the proposed 
system” and “what we think the system must do.” First of all, consider the “process 
source data” function in the functional level data flow diagram of the proposed svstem 
of Figure 4.8 (see page 61). Logically, it might be reasonable to break this process into 
four steps as shown in Figure 5.1: (1) collect data, (2) verify data, (3) compile data, 
and (4) generate valued intelligence data. 

First, the source data must be collected from the various resources. 
Simultaneously, they are input from end-users’ terminals to electronic files. Second, 
collected data is verified bv professional personnel bv editing the electronic files. Third. 
verified data is updated by the professional intelligence analyst through electronic files 
and the database. Finally, updated data is used to generate “valued (summary) 
intelligence data” for inclusion in the “inteiligence document.” 

Next, we consider the function of “generating intelligence documents.” See 
Figure 4.8. It is relatively easy to visualize what the intelligence document generation 
process will do. In our situation, we can select a completed DFD for the proposed 
system by the first consideration function to do functional decomposition as shown in 


Figure 5.1. 
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Figure 5.1 A completed data flow diagram for the proposed system. 


After completing the DFD for the proposed system, we may have to check to 
see if the logical model meets the svstem objectives. In the next section, this logical 


model can be used in designing the new system. 
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3. Data Dictionary (DD) 

A data dictionary is a collection of definitions of elements. The basic idea is 
to provide information on the definition, structure, and use of each data element an 

rganization uses. | 

A data element is a unit of data that can not be decomposed. For each data 
element, such information as the element name, description, format, source, and use 1s 
recorded. The data dictionary helps the analvst organize information about data, and 
is an excellent tool for communicating with the user. Additionally, the data dictionary 
serves aS a memory aid. Certain key information must be recorded for each data 
elementos (Ref, 20xp. 202} 

In the ROKAIC system, a complete data flow diagram for the proposed 
system is shown in Figure 5.1 . We cannot describe data flow on the DFD in more 
detail because each “generated information document” includes many kinds of service’s 
data (order of battle, activities of North Korean military, political, military VIPs. and 
information on military arms of North Korea etc.). 

A number of data dictionary software packages are commercially. available. 
Some are associated with a specific data base management system. Others are more 
general. Many data dictionary svstems are designed to generate source code for 
application programs. The analyst normally checks each data element against the data 
dictionary. If the element already exists. its name and format will be on the data 
dictionary, and generating the source code to describe that data element is a relatively 
simple task. If the data element is new, it can be added to the data base as part of the 
crosschecking process; once again, generating the source code should be easy. 
PRef..20: p.297] 

When we install the proposed OA system, we will consider the purchasing of a 
data dictionary software package. Therefore. we should not use real data dictionary 
software. But, ‘a simulated data dictionary’ is introduced by Davis’ book. We will use 
this simulation throughout this thesis. To maintain a semblance of direct access, 
information related to each data element will be recorded on a separate 3x5 filing card 
and a minimum amount of information will be recorded for each data element as 
shown in Figure 5.2. 

It 1s good idea to establish a set of conventions for assigning data names. 
Often a given element of data will be known by more than one name: thus any aliases 


or synonyms will be recorded. Next comes a brief description or definition of the data 
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Name: VISIT 
Aliases: MEET, TAL¥ 


Description: noe word that_identifies the activity for 
VIP (pelitica )/miskee ave. 


Format: Alphanumeric; 8 characters. 


Location: VIP personnel file, DB 


Figure 5.2 A simulated data dictionary. 


element, followed by its tvpe and formar. Finally, information related to the physical 
location of the data element will be recorded. 

An example of system services is illustrated by the following data collected -by 
the N.B.S. broadcasting svstem of North Korea: “The President of North Korea, Il 
Sung*Kim, went to the*Soviet*Union to meet the President®ol the Use R. We cane 
least lay out a skeleton data dictionary as shown in Figure 5.2. 

Continuous discussion with the user generates the data dictionary of the 
existing organization. We might also search the existing organizational data dictionary 
to see if a given element is used in another application; if it is, we can use the 
established information to describe the element. Missing information serves to alert us 
that work remains to be done. The data dictionary will eventually be completed. as a 


direct result of the systems analysis and design process. 


C. DESIGN 
1. Overview 

Analysis is now complete, so we turn to svstem design. The objective is to 
produce an appropriate physical system design (system flowchart) within the context of 
a complete system and to determine how, specifically, the system should be 
implemented. At first, we develop an appropriate system flow chart of “on-line 
document editing” based on various automation boundaries, then we recommend a 
physical implementation strategv. Next, the proposed system is designed using the 


Hierarchy Input Process Output (HIPO) technique. [PO charts are then prepared for 
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each medule on the hierarchy chart. Finaily, we describe hardware specifications, cost 
estimates, and, the prelimunary test plan. 
2. Generating alternatives / Selecting one alternative 

The functional requirements of the proposed system are documented by the 
data flow diagram and data dictionary in the previous section. Now we have to 
generate feasible alternatives. At first. we imagine a number of automation boundaries 
on “a completed data flow diagram for the proposed system” of Figure 5.1, then we 
must devise a set of alternatives. 

We can identify one or more reasonable alternative strategies from the 
resulting list of feasible options based on the initial statement of scope and objectives. 
An appropriate alternative will have functions with similar response time and there will 
be a logical relationship between the functions. In this case. as shown in Figure 5.1. 
we developed a very simple DFD of the proposed system. We thus can select one 
reasonable alternative strategy as shown in Figure 5.3 based on the timing requirement. 

The source data are collected continuously, thus process 1.1 collect data, must 
be on-line. And this encloses process 1.2, 1.3, and 1.4 within a common boundary. 
Now our system would accept collect data, verify data, update data, and generate valued 
intelligence data, At the destination end of the DFD, distribution delivers the “daily 
intelligence document” once a day. thus process 2, generate the intelligence document, 
would logically run in batch mode. It is shown in Figure 5.3. The processes included 
within the automation boundary could all be performed by a single program. 

3. Recommend an appropriate alternative 

As a selected alternative to Figure 5.5. several microcomputer svstems have to 
be installed in each end-user desk and professional analvst desk to collect and verify 
the data bv using on-line computer terminals. And additional new programs will be 
needed to maintain the on-line system. We also have to consider a system flowchart of 
one alternative svstem design as shown in Figure 5.4. 

A system flowchart is a traditional tool for describing a phvsical svstem. A 
logical model for the proposed system is constructed using the data flow diagram in the 
previous section. In this section, the logical model must be converted to physical form 
using a svstem flowchart. The basic idea of the svstem flowchart is to provide a 
symbol to represent, at a black box level, each discrete component tn the svstem: 


programs, files, forms. procedures, and so on. 
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Figure 5.3 One alternative automation boundary. 


We can construct the system flowchart for the proposed system as shown in 
Figure 5.4. The svstem flowchart (Figure 5.4) identifies three additional programs. five 


files, five microcomputer systems, and six numbers of CRTs. To describe. in detail, the 


ie 


planning for each compenent would require hundreds of pages, consequently we do not 
consider more detail in this thesis. 

As shown in Figure 5.4, the existing svstem suggests a design that consists of 
three additional kinds of programs: an on-line prograni, office management program, 
and svstem control. The system control program contains all the immediate functions, 
1.e.. all functions that must be performed interactively with a user terminal in each 
office. 

Figure 5.5 lists the phvsical elements ( programs, manual procedures, files, and 
forms) that will compose the proposed svstem. After these components are 
implemented, we can begin to plan our implementation and time/cost estimates. Now 
time and cost estimates can be based on concrete phvsical components, rather than on 
imaginary functions. The cost/benefit analvsis for the proposed system is estimated 
with a major decision: make or buv as shown in Figure 5.6. 

Next, we consider the implementation schedule for the proposed svstem. 
Although we can estimate writing a system (option B) based on manpower status for 
the current system, option A is simply no way to control the schedules of people who 
work for other organizations. We have two high-level analysts and three excellent 
programmers who have worked as programmer in our system for seven vears. We 
estimate an implementation schedule of three months using two analysts and two 
programmers. 

From the above results, we feel that the proposed system should be 
implemented, an on-line document editing system. The data collection microcomputer 
is interesting, but the extra $3.000 investment violates the system's intended scope. We 
are sure that the proposed system should write rather than purchase the software. 
because we can reduce by over $5,000 the estimated cost/benefit analysis for both 
options presented in Figure 5.6. Furthermore, the cost and time estimates associated 
with option B seem more dependable. We consequently recommend option B (Make) 
to the commanding officer for installing the proposed system and onlv specify the new 
devices of the proposed svstem based on the previous alternative as shown in Figure 
5.7. We consider new devices comparable to current svstem devices. 

4. Hierarchy Input Process Output (HIPO) 

We have created “a system flowchart of one alternative svstem design” in 
previous Figure 5.4, which identifies several programs. Now, we will develop a set of 
specifications for those programs using ‘hierarchy plus input/process/output (HIPO)’ 
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Figure 5.4 A system flowchart of one alternative system design. 
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Figure 5.5 The physical elements of the proposed system. 


A hierarchy chart is used to represent the top down structure of the program 
and expand hierarchy chart via functional decomposition module level. As a basic rule. 
the most important guideline 1s probably common sense. !f decomposition makes the 
logic easier to follow; decompose. We produce a completed hierarchy chart for the 
proposed system as shown in Figure 5.8. 

Start at the top with on-line document editing system. First, /nitialize 1s 
invoked; it, in turn, invokes fl] tables and sends control back to ‘on-line document 
editing svstem’. Next, ‘process source data’ is invoked. I[t calls or invokes collect data 
and so on. As a result, the three modules controlled by process source data are 
executed, and control 1s returned to ‘generate valued intelligence data’. Each module 
on the hierarchy chart is described tn detail on a sing!e [PO chart. 

An [nput/Process;Output (IPO) chart is used to describe the inputs to. the 
outputs from. and the process performed by the module and it is prepared for each 
module on the hierarchy chart. The format of an IPO chart and an example, ‘process 
source data’ is shown in Figure 5.9. 

‘An [PO chart shows the inputs to. outputs from, and process performed bv a 


routine. For an example. consider ‘process source data’. The top blocks show how the 
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1. Deveicpment Costs mew 
A. Frior estimate (from feasibility study) $10,000 
B. New estimate (system design phase) 


1) Option A: Purchase all software 


a. Already spent (labor) S77, OOo 
b. System design _— 1,9QQ0Q 
c. Implementation/training Z 0090 
d. Purchase price - software 4,000 
2) Option B: Write original software 
a. Already spent (labor) 527.000 
b. System design Lea OO 
c. Implementation 3,009 
2. Operating Costs (annual) 
Option A ODt1 Ono 
Labor: S51, 250 $1,250 
Maintenance: 500 Zo0 
TOTAL sree SO S17 500 
3. Cost saving and Return on Investment 


ExLSseing | Optionma 







Operating cost S009 
Cost saving ----- 
Investment +---=- 
Return on investment -- 


Figure 5.6 A cost/benefit analysis for the proposed system. 


module fits into the program hierarchy. ‘Process source data’ is called or invoked by a 
higher level module, ‘on-line document editing system’. It calls four lower level 
modules: 1) collect data, 2) verify data, 3) Update data, and 4) generate valued 
intelligence data. Next come the inputs and outputs. The data dictionary is the source 


of the inputs and outputs, and the algorithm descriptions define the processes. 
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1. Microcomputer systems: Sam-Bo Trigem personal 
computer sets with printers 


2. CRT terminal: Same devices as current system 


by Prime computer co. 


3. Additional hard disk: Same devices as existing 





~ 


Figure 5.7 A hardware specification for new devices. 
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Figure 5.8 A completed hierarchy chart for the proposed system. 


D. INPLEMENTATION 


lL. General 
The structured svstem analvsis and design for the proposed OA system have 
been discussed in the previous section. We are going to discuss the inplementation 


step, as the final step of the structured system analysis and design methodology. 
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Figure 5.9 An IPO chart in example. 


Implementation is simply the process of carrving out the approved 
recommendation. It is concerned with coding, documenting, and debugging the 
programs. The need for training is an often overlooked aspect of svstem 
implementation. We have to consider that a computer svstem already exists, we are 
simply expanding the current system. We only need user training for the 


microcomputer and CRT terminal. 
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In this section, we focus on two major approaches, general strategy and 

principles for implementation rather than specific techniques. 
2. Major approach for implementation of office automation 

There are two major approaches to.the implementation of office automation. 
One is the interim or short-term approach, referred to as transitional or pilot 
implementation. The orher is the long-range strategy that implements extensive 
electronic integration. referred to as office automation. The primary difference between 
the transitional and the automated office process lies in the interconnection of the 
various electronic and technological components. A transitional approach at a latter 
time can phase into a network of information for the integrated electronic phase. A 
transitional approach is similar to pilot implementation. Pilot implementation of office 
systems provides a low risk approach to OA and, at times, serves to break the ice when 
introducing a new technology. For this purpose it is the recommended strategy which 
wil be employed in this section. - 

[mplementation for office automation is analogous to construction in the 
building trades where the tools (computer technology and methods) are applied to 
materials {(kKnowledge/information) to construct a building (application) based upon 
architecture (strategy). Next we describe the general rules for the implementation 
strategy. 

5. Steps of the [Implementation Strategy 
a. Assign the Facilitator 

One of the first steps to be addressed is the appointment of a senior level 
Officer responsible for OA. In many cases. the facilitator is the technologically 
sophisticated person assessing the availability of innovations for his svstem and 
reporting to management. The facilitator is the resident expert. planner and ‘pusher’. 
analogous to the architect in the building trades. This role has been found to be 
critical to the success of the implementation. The facilitator must control the flow of 
information and technology into the using organization. preventing user overload. In 
the ROKAIC svstem case, the computer center manager and information division 
manager can be considered co-facilitators. 

b. Determine Organizational Readiness 

The first step is the most crucial: to determine that the organization ts 
readv to make the commitment and changes required bv automation. Commitment 


must be from an inhouse office automation team including the facilitator and top 
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management. The organization’s team must have the necessary resources, including 
assistance from consuitants who have had direct experience with office automation. 
Important factors are a willingness to start small and increase the user population over 
a period of years, an interest in gaining experience, a commitment to evolution rather 
than to a fixed svstem, and an understanding that technical and management problems 
will arise. The team should include the computer center manager, the manager of user 
departments, and vice-president of the ROKAIC system. This group could be 
structured on either an ad-hoc basic or as a permanent unit which would oversee and 
continue to monitor all of the office automation efforts of the organization. Drawing 
members from these varying departments serves a two-fold purpose. It provides first- 
hand knowledge of what goes on in those departments, and it creates a feedback 
mechanism which keeps those departments advised of the OA impact in their area. 
Meeting and seminars are necessary to create awareness of the potential problems and 
educate all potential users and management about office automation. 
c. Select the Core User Group 

Once a commitment to automation has been made and the facilitator 
selected, a group is identified in cooperation with the facilitator that will serve as the 
core group for the initial application. The group must be able to follow the 
implementation principles (see next section). Most importantly, group members must 
be motivated to explore alternative ways of: working, and be wiiling to innovate 
without feeling threatened personally or professionaily. Selection of this core set of 
users is vital to the success of the strategy: they must be visible or have high potential 
for becoming visible to the rest of the organization, sympathetically managed. and 
adept at using new technology. 

ad. Assessing the OA requirement 

Selection of the initial automation application requires considerations not 
necessary with subsequent applications. A visible, immediate product that does not 
require complex procedures or extensive skill at using the system is crucial. Less 
tangible applications such as calendars or shared data bases may not be as effective as 
messages or document production. Participation of the core user group in the selection 
of the application generates feelings of involvement and motivation, and assists 
understanding of the application environment. 

Typically, the assessment begins with four tvpes of measurements: 
discussion with department manager, discussion with core user groups, observation of 


office activities, and secondary sources. 
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(1) Discussion with department manager. This is necessary to obtain an 
initial view of the organization’s objectives, current svstem, and current system plans. 
In addition. the department manager should be briefed on key aspects of OA and the 
methodology of the assessment. Prior to the interview the department manager should 
be provided a pre-interview memorandum describing the nature of the interview and 
what 1s expected on his part. The national bureau of standards (NBS) has published 
sampie worksheets that provide guidance in conducting such an interview (see 
Appendix D). (Ref. 22: p. 19] 

(2) Discussion with core user group. The purpose of this interview is to 
determine information flow, time requirements, office methods, and, among other 
things. training requirements. It is an effort to break down into measurable terms 
what the employee does to support the organization’s mission. These interviews 
should be conducted with a representative sample of the organization work force. 
Appendix E contains NBS guidance questionnaires for this purpose (see Appendix E). 
PReme22: p. 45] 

(3) Observation of Office Activities. Additional data may be obtained 
through monitoring office activities. This part of the study involves measuring the time 
it takes individuals to perform certain tasks, whether tvping or nontyping. Through 
the observation of work activities, demands and bottlenecks in current practices will be 
idembifiedualiwel. 9:yp. 53d] 

(4) Secondary Sources. Documents such as the current system manual, 
SOP, secretarial daily time sheet, and procedure guidelines provide the team a 
comprehensive overview of the current system in a short period of time. 

e. Conversion 

Conversion to a new support svstem is generaily a phased-in process even 
When it is a pilot or prototype installation. It consists of installing new equipment and 
converting the work from old to new equipment, changing to new procedures, 
relocating personnel to new or different workstations, and communicating these moves 
on a daily basis. Careful planning and open communications can _ prevent 
complications and make the conversion a less disruptive experience. 

We will set up a test situation of the tvpe of installation being considered 
for wider use in the system. Some advocates of prototypes believe thev can take the 
place of the traditional feasibility studv. However, volumes of data and machine 
performance are needed to provide a basis for a before and after comparison. Next, 


we consider the general implementation principles. [Ref. 9: pp. 357-358] 
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4. Implementation Princivles 
Principles have been developed from James H. Bair’s research (1974) that, if 
followed, can make the difference between a success or a cosily fiasco. They place an 
emphasis on environmental, social and psychologicai factors. Although there have 
been serendipitous successes, the principles are necessary to guide a smooth transition 
to new working methods, minimizing the probability of system failure. 
a. An Adequate Level of Usage Must be Maintained 

The realization of the full potential of office automation is dependent upon 
more extensive use of online time. With the exception of programming applications, 
Online time 1s relatively low in traditional computer applications. In some cases, this 
requirement results from the nature of the application. 

The cost of system usage can be a deterrent to maintaining an adequate 
usage level. The charging algorithm for computer service should not be based on usage 
time (online time). Service should be. provided based on a periods of time (months or 
quarters) so that cost is not a deterrent to increasing the amount of use. 

b. The Environment must be Flexible and Workstation Oriented 

Special attention must be given to the appearance, acoustics, furnishings, 
flexibility, and overall warmth of the environment in which individuals will use the 
computer technology for most of the workday. The group should have facilities which 
promote the incorporation of new technology and procedures into their offices. The 
‘open office’ is one approach to the allocation of space for equipment, with the 
provision of necessary power, lighting, sound absorption, and communication lines. 
However, the office landscape will more effectively support the system if there is visual 
and audio privacy. This may require private offices that are “wired” with high speed 
data inks. One approach to the office environment has been specified bv Herman 
Muller Research Corporation. 

c. Equipment Must be Available to Each User at All Times. 

Experience has reinforced the principle that equipment should be available 
to each individual participant at all times during his working day. Detailed 
descriptions of the problems and effects of equipment nonavailability have been 
discussed in the literature. Although hardware availability is often considered 
secondary to training and other implementation factors, it is vital to success. Systems 
tvpically include a display workstation, a teletvypewriter, a high-speed printer, and 


opuonally a high quality, medium-speed printer. Terminals should be provided to 
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users witnin easy reach of their offices or, preferably within each individual office. It is 
consistent with the level-of-usage-principle that each person have his own terminal and 
immediate access to printing facilities. 

d. Co-Workers Must be system Users 

The system must serve all the people who work with information in the 
Organizational units being automated, regardless of their formal role. The 
implementation should ultimately include all knowledge workers in the organization. 
This is important for morale and motivation: it is difficult to resist using a system that 
is used by all the individual’s peers. 

e. There Must be a Need to Communicate within the User Groups. 

The user population should form a community which is defined by a 
communication network resulting from common ground among the members. 
Common goals, tasks, management. and interests generate communication traffic. The 
absence of an explicit need to communicate renders it rather meaningless to use office 
automation svstems that place emphasis upon interpersonal communication. Studies 
have supported the notion that the absence of a need to communicate can result in a 
rejection of the new system, regardless of the other services avaiiable. 

f. An Ongoing Assessment ts Desirable 

Ongoing assessment for at least the first two vears of operation will provide 
management with feedback about the implementation performance. permitting 
corrective action if performance is suboptimal. Implementation without a formal 
assessment is analogous to trying to navigate a mune field blindfolded. Assessment at 
the organizational level provides data about changes in productivity, turnaround time, 
communication patterns, emplovee morale, responsiveness to customers. and the time 
consumed in adjusting to and operating the office automation technology. Changes 
may be caused by factors other than the office automation svstem itself. 

g. Adequate User Support Must be Provided 

Each user requires support, not onlv in the form of training. but in the 
form of specialized documentation. a channel for feedback. and ongoing consulting in 
the use of the technology. When any of these support elements are missing, the office 
automation system has a much higher probability of being rejected or being used 


ineffectively. The next section describes each of the elements of user support. 


5. Conclusion 
Practical implementation requires a management commitment to restructuring 
and a philosophical decision to change through division of work, work specialization, 
and crossing of departmental lines. The implementation process itself deals with . 
carrving out all of the steps previously described in this chapter. 
The important considerations are the following: 
1) Reporting relationships 
2) Restricted and revised job descriptions 
3) Human engineering and personnel fit of the proper person and the proper job. 
4) Communication leadership and training 
5) Designing the space to fit the needs of the new structure 
6) Preparing the procedures 
The implementation process should be flexible, dynamic, and easily modifiable. 
Implementation is usuailvy-a complex activity that requires careful planning, controi, 


and coordination of all resources in the planning process. 


E. SUMMARY 

In this chapter. a completed data flow diagram was developed for the proposed 
system in the analvsis stage based on a functional level DFD developed in the previous 
chapter. A data dictionary was considered using a simple example based on (a 
simulated data dictionarw’ because we could not define data flow in this thesis. 

Next, we considered an ‘automation boundary approach on the DFD to 
generate an appropriate alternative based on timing requirements. As a result, the 
recommended system flowchart for the proposed system was constructed in Figure 5.4. 
I reviewed the cost/benefit analysis for the proposed system and recommended option 
B ( to write original software). 

Since the ROKAIC already has a computer system, I only considered expanding 
the existing system to accomplish “on-line document editing and integrated office 
automation.” Thus, we did not consider specific procedures for implementation. [ also 
introduced a general strategy and principles for implementation. In the next chapter. | 


recommiend the installation of an expanded office automation svstem for the ROKAIC. 
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VI. CONCLUSION 


A. GENERAL 

This thesis has provided both an introduction to office automation and a strategy 
(analvsis and design) for implementation using the structured system analysis and 
design methodology. We showed that the computer center of the ROKAIC needs to 
install an integrated office automation system to meet the specific needs of the user 
community and to provide more efficient performance in computer system. An 
integrated office automation (LOAS) present users, information managers, and top level 
decision makers with a great deal of flexibility and diversity of choices for office 
productivity and design in the future. . 

The field of office automation will undoubtedly change over time as planners and 
developers create newer and better systems. To implement a successful [OAS it is 
necessarv to establish control over the office technologies as well as meet the challenge 
of successfully adapting people to the new environment, policies, procedures, and 
equipment. 

The first three chapters introduced the tools and methodologies of traditional 
office automation. Chapter IV described the mission, organization. and present 
computer system of the ROKAIC, as well as the feasibility study. study. Chapter V 
discussed the system analysis and design for an integrated OA system, describe the 
implementation strategy, and provided a recommended svstem flowchart which would 


implement an [Integrated OA in the ROKAIC. 


B. RECOMMENDATION 

The integrated OA system can onlv be measured in terms of its impact on 
organizational performance. The purpose of such svstems is to help improve the 
performance of office personnel and, collectively, the performance of the units to which 
the individuals are organizationally assigned. The information center or the integrated 
OA system is a facility. It cannot be successful in and of itself, even if it is composed 
of good-equipment. I[t needs the support of top management, not only in terms of 
budget, but also in terms of its integration and implementation. To implement a 
successful integrated OA system tn the ROKAIC., I strongly recommend the following 
basic elements: 


e Adopting a suitable implementation strategy and new challenges. 
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e Positive commitment of the top management (commander) is necessary as well 
as the support of an ample budget. 


e Participation with user groups and overcoming user resistance to change 
® Training to cultivate high manpower 
Finally, co-ordination between the user community and computer personnel 1s 


the most effective way to succeed in implementing integrated office automation. 
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APPENDIX A 
ETHICS METHODOLOGY 


1. ESSENTIAL SYSTEMS ANALYSIS 
a. Identify problem or opportunity 
In this step, the question ‘why are we changing?’ is posed. The purpose is to 
identify the particular opportunities available bv a new system or a problem which 
ecas atiention. 
b. Identify svstem boundaries 
Users are asked to identify those departments and units of the organization 
and its environment which are likely to be directly affected by the proposed change. 
Mumford suggests four areas for consideration: 
-1) Business activities affected, e.g. sales, finance, and personnel. 
2) Existing technology affected, e.g. computer systems and office systems, 
3) Parts of the corporation affected, e.g. departments and sections. and 
4) Parts of the corporation’s environment affected, e.g. suppliers and customers. 
c. Description of existing system 
This is undertaken to help ensure that the design team understands how the 
existing system works. [t is concerned with defining what happens now. There are two 
approaches to providing such a description: 1) Simple input-output analysis, where the 
principle inputs anc outputs are identified and analyzed, and 2) Activity analysis. where 
the svstem needs and activities are identified under five headings: a) Operational 
activities, b) Problem avo:dance;correction activities, ¢) Coordination activities, d) 
Development activities, and e) Control activities. 
d. Identify key objectives and tasks 
The purpose of these stages is to identify the kev objectives and tasks which 
the new svstem must support. [t starts by eliciting the key objectives of the 
department, section. or functional area which is the focus of study, describing whv 
these objectives exist and how close they are to being met. Next, the tasks which must 
be carried out if the objectives to be achieved are identified. Mumford suggests that 


these should be specified in broad terms, without going into too much detail. 
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e. Identify unit operations 
Related sets of tasks that can be integrated into what Mumford cails ‘unit 
Operations’ are noted. These are subsystems associated with each objective identified 
in step 4. aT 
f. Identify key information needs 
The key information required if each key task is to be successfully completed 
is set out. This couid be carried out through input-output analysis where the principal 
requests for information coming from outside and the information collected by 
departments within the system boundaries are noted, as weil as where the information 
processed in the system is passed on to. 
g. Diagnose efficiency needs 
Efficiency needs are identified bv looking for examples of variances in the 
system which is being redesigned. According to Mumford. a variance is a tendency for 
a system to deviate from some desired norm or standard. Variances caused by a 
shortage of information are particulariv noted. The areas where discrepancies are likely 
to be identified are: variances due to inadequate resources; variances due to errors 
which originate outside the system boundarv; and variances due to the complex nature 
of externai demands. 
h. Diagnose job satisfaction needs 
Job satisfaction is defined by Mumford as the ‘fit’ between what people would 
ideaily like to have as a work situation and what they perceive thev are receiving. 
Needs arise from a ‘bad fit’ between the present and the ideal, and must be corrected in 
the new system. Job satisfaction is seen to be achieved when three tvpes of needs are 
met in the work situation; personality needs, competence and efficiencv needs, and 
associated with personal values. 
1. Forecasts future needs 
Because the environment changes so rapidly, most work svstems have oniv 
limited lives. To prolong their lives for as long as possible, if 1s necessary to be able to 
adapt to change. Thus, those factors in the environment which are likely to change, 
and to which the new system must adapt, need to be identified. 
}. Set and rank efficiency and job satisfaction needs 
All groups with an interest in the system should take part in this exercise. The 
users are given a list of objectives and invited to rank each one on a scale of i-5. The 


suggested occupational groups who would be involved in the ranking are data- 
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processing staff, and user managers and staff from the relevant user departments. Each 


group would rank the objectives according to their own preferences. 


2 SOCIOTECHNICAL SYSTEMS DESIGN 
a. Identify technical and business constraints 
In this stage, the technical and organizational constraints on the design of the 
system are set out. Examples of these constraints are security, back-up and recovery, 
and availability of hardware. 
b. Identify social constraints 
Here, the social constraints on the design of the system are outlined. An 
example of a social constraint is the desire to reduce the overall number of staff but 
without forced redundancies. This is the human counterpart to the _ technical 
constraints identified in step 12. 
c. Identify resources availabie for the technical system 
This step sets out the resources available for the technical system Examples of 
these resources are availability of personnel. equipment. and finance. 
d. Identify resources available for the social system 
Similar to the previous step, it identifies those resources which can be used for 
the social system. Availability of personnel, training, consultant, finance, etc., are all 
examples of such resources. 
e. Specify the priority of the technical and business 
Objectives From the list of objectives outlined in step 11, the different 
occupational groups are expected to reach a consensus on a priority list for the 
objectives. Onlv technical objectives which are feasible. given the cited constraints, 
should be considered. 
{. Specify the priority of the social obiectives 
Again, similar to step 16, it is the social objectives which are addressed. 
g. Check for compatibility 
In this step, the objectives discussed in the previous two steps are checked to 
ensure they are compatible. If not. the objectives have to be revised in light of the 
incompatibility. As the result needs to be agreed by the various occupational groups, 


it is possible that the process may be iterative. 
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i. Take technical system decisions 
For the technical system, a varietv of decisions will need to be taken-decisions 
about input, the computer, output, and the like. Input questions relate to how the 
input would be handled, what equipment to use, and so on. Computer decisions relate. 
to what the machine will do, what it wili not do, and what will be handled manually. 
Output decisions are concerned with output, media, format, frequency, and the like. 
1. Take social system decision 
For the social system, the human counterpart to the above decisions are 
considered. For example, choices about input jobs (e.g. how to organize jobs 
associated with the input of data to the system) and output jobs (how to organize jobs 
Which are both connected and unconnected to the computer, and how to integrate 


them) are discussed. 


3. SETTING OUT ALTERNATIVE SOLUTIONS 
a. Set out alternative technical solutions | 
In this step, a maximum of four or five different technical solutions are 
outlined, each of which 1s compatible to the stated objectives. For each alternative 
solution, both the technical and social advantages and disadvantages are set out in a 
matrix. which facilitates comparison. Each technical solution is evaluated against the 
following criteria: (a) Does the solution achieve all the priority technical and business 
objectives which were specified in step 16? Does it achieve all or some of the non- 
prioritv items? (b) Is the solution limited in any way by the constraints identified in 
steps 12 and 13? (c) Are the various resources identified in steps 14 and 15 adequate to 
realizing the solution? 
b. Set out alternative social solutions 
In step 11. a comparison between the social desires and the perceived reality 
was carried out on five needs: knowledge, psychological, support/control, task, and 
ethical, Those areas of poor ‘fit’ would be the central focus of the alternative social 
solutions. When setting out the alternative social solutions, it is inyportant to consider 


them independently of the technical solutions at this step. 


4. SETTING OUT COMPATIBLE SOLUTIONS 
a. Set out compatible sociotechnical solutions 
In this stage, the short lists of technical and social solutions are merged to see 


Which pairs of solutions are compatible with one another. Those which are 
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incompatibie are discarded. When a technical and social soiution is feund to be able 
to operate together, the combination is entered into an evaluation matrix which 1s used 


in the nest stage. 


5. RANKING SOCIOTECHNICAL SOLUTIONS 


a. Rank the matched solutions 
The compatible pairs of technical and social solutions entered in the 
evaluation matrix in the previous stage are now ranked using the information generated 
in steps 21 and 22. [t is important tnat the proposed sociotechnical solution still meets 


the criteria outlined in stages | and 2, namely: (a) Does the chosen solution meet both 


‘technical and social needs? (b) Are sufficient resources available to achieve both the 


technicai and sociai diversions of the solution? (c) Are there any constraints which 
make the solution infeasible? (d) Does it meet other technical and social objectives set 


out in step [1 but did not become priority objectives? 


6. PREPARE A DETAILED WORK DESIGN 
a. Prepare a detailed work design for the sociotechnicai solution 
[n this step. a list and description of ail the taskes which people will perform if 
the particular sociotechnical solution is implemented is developed. These taskes are 
ranked in terms of simplicitv and checked to see if there is anv way of combining or 
arranging them into jobs to provide a balanced spread of required skills and complexity 
of tasks. The arrangement of tasks needs to be checked to make sure the created jobs 


are as interesting and satisfving as possible. Issues of concern are: 


L) Are there acceptable feedback loops for each job, informing the workers 
of their performance? 

2) Can workers easily identifv the targets thev need to achieve? 

3) Are there clear boundaries between the different jobs so that workers 


have a sense of identitv with their job? 
4) Is the cvcle time of the tasks long enough to avoid a feeling of routine 


and repetitive work. vet short enough to allow workers to feel thev are 
making progress? 
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APPENDIX B 
PAVA’S SOCIOTECHNICAL DESIGN METHODOLOGY 


lI. MAPPING THE TARGET SYSTEM 

Although there ts no one correct way to analyze non-routine work, a useful approach 
is to start with the ‘tracing of sequences of deliberations. Deliberations are defined as: 
reflective and communicative behaviours concerning a particular topic. They are 
patterns of exchange and communication in which people engage with themselves or 
others to reduce the equivocatity of a problematic issue. Deliberations involve: (a) 
topics. which are the important problems of critical success. factors that face an 
Organization; (b) forums of exchange. where individuals discuss the various topics: and 
(c) participants-the individuals who take part in such forums. These deliberations are 
thought ‘to be effective units of analysis since they cut across the organization. and 
often reveal hidden, non-obvious, or counter intuitive patterns of office work. Thev 
are as central to the analvsis of non-routine work as linear conversion is to routine 


work. 


2. STRUCTURING FOR MAXIMUM SEZLF-DESIGN 

Since sociotechnical design is only effective when there is a great degree of user 
self-design, the second stage of Pava’s approach involves ‘entry, sanction and start up’. 
‘Entry’ refers to the need to gain access to the office and the senior people whose 
support and approval is necessary. ‘Sanction’ entails the obtaining of formal approval 
from the organization's senior management. ‘Start up’ relates to the establishment of a 
design group made of key departmental members along with someone who can act in 
the capacity of a ‘facilitater’. This person is often an outside consultant. [n addition 
to the design group, Pava recommends the establishment of a steering group, made up 
of senior organizational managers to oversee the process. who can help in promoting 


and gaining approval for the final design proposal. 


i: INITIAL SCAN 

This can be thought of as the first stage in the actual analysis process. and is 
similar to that in traditional sociotechnical design. Its objective is for the design group 
to develop a shared and broad image of the office and the organization as a whole. In 


undertaking an initial scan, design group members need to: 
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1) Research a, consensus on the global mission of the organization and the 
goals of their individual departrnent or unit, 


2) Develop a statement regarding the organization’s philosophy on 
managing its people, 


3) Identify the key. internal and external factors which influence the 


o 


Organization and their unit, and 
4) Concern themselves with the important historical, social, and physical 
features of the organization and their unit. 
4. TECHNICAL ANALYSIS 
This iterative process invoives the analysis of the technical subsystem. Here the 
tools and procedures used to convert inputs into outputs are examines. The focus 
should be on the management of deliberations instead of the traditional variance 


matrix used for routine work. The design group should: 


1) List the current deliberations, setting priorities on the deliberations and 
selecting the major ones which require the greatest amount of scrutiny, 

2) Note the various forums of exchanges for each major deliberation. 

3) Identifv the participants and the information they deposit and withdraw 


for each major deliberation. 


4) [dentifv the. inaccuracies, gaps. and other errors which arise in the 
forums in the discussion of deliberations, 


5) Analvze the manifest constituent elements (activities) of office work (e.g. 
tvping, reading, teleononing, travelling, and the hike), and 


6) Compare and contrast the identified activities and deliberations in_a 
matrix format to allow for a systematic analvsis and diagnosis, useful for 
the next Stages. " " i 
5. SOCIAL ANALYSIS 
This stage involves the analysis of the social subsvstem which uses the technical 
Subsystem tc convert inputs into outputs. [ts main task is to identify civergent values, 
interdependent parties. role networks, and discretionary coalitions. Once identified. the 
goal is to create mutual understanding and shared meanings rather than eliminate 
differences. 
This would allow intelligent trade-offs to be made on an ongoing basis. Pava 


notes four requirements of social analysis: 


1) The development of a role network which maps out the parties who 
participate in the various deliberation, 

2) The specification of values which the parties tvpically adopt. 

3) The identification of divergent. values between parties which 


continuously obstruct deliberations. and 


4) The recognition of eee arties who forge ‘discretionary 
coalitions for their long-term interest and survival. 
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Pava contends that it is these discretionarv cenditions which are the norm in 


non-routine cifice work, just as work groups are the social norm for routine work. 


6 WORK SYSTEM DESIGN 


This stage involves the identification of the best fit between the technical and 


social subsystems. Finding the best match is not always easy but is critical for the 


development of successful office systems. The objective. according to Pava, is to create 


a variety-increasing work system which embraces the notion of ‘redundant functions’ 


Pava outlines a five-step process for matching the technical with the social subsystem: 


1) 
2) 
3) 
4) 
5) 


6) 


_ Identifv and acknowledge the major deliberations and their associated 
discretionary coalitions; 


we each deliberation specify the responsibilities of each discretionary 
coalition: 


Develop office worker policies which support effective deliberations 
between discretionary coalitions; 


Organizational. structural changes which might enhance coordination 
and responsibilitv aspects to facilitate major deliberations: and 


Propose_technical, improvements. including new procedures and new 
hardware. To these five steps, Pava adds a sixth. 


Approval and enactment. 


a 


This involves getting the proposed sociotechnical design approved by senior 


management and then implemented. The design must also be accepted by the rest of 


the organization. 
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APPENDIX C 
TAPSCOTT’S USER-DRIVEN DESIGN (TUDD) METHODOLOGY 


1. OUTLINE OF THE PILOT SYSTEM FEASIBILITY REPORT 
a. The pilot svstem feasibility report 
1. Summary of opportunities for improvement 
2. Summary of pilot alternatives 
3. Pilot proposal 
- Configuration 
- Functions of the svstem 


- $1ze of pilot group 


& 


Functional description of the pilot 


. Proposed hardware and software description 


NN Oa 


. Description of approximate costs and anticipated benefits 
7. What's next? 
Outline of the specific steps leading to the pilot svstem specification report: 
- Executive briefing and demonstration for some key subgroups within 
the proposed pilot group. 
- Final determination of the pilot group must be made at this time. 
- Prepare a draft report covering the system specification. This include: 
organization design considerations, technical specifications, cost, acquisition plans, and 


possible patterns for future growth of the svstem. 


2. OUTLINE OF PILOT SYSTEM SPECIFICATION REPORT. 
a. System architecture 

l. Technical 
- Svstem components 
- System interfaces 
- Overview of hardware/software 
- Context-relationship to existing systems 

2. Social 
- Procedures 
- Job design 


- Environment 
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. Hardware components 


1. Configuration] detailed equipment specification 

2. System site plan-physical environment for system resources 
3. Specification of any hardware construction 

Software 

1. Appropriate packages 

2. Detailed specification of software to be written 
Organization design 

l. Workflow, etc., procedures 

2. System responsibilities 

3. Job design 

4d. Physical environment (lighting, workstations, etc.) 
Implementation plan 

[. Implementation steps 

2. Organization and responsibilities during implementation 
3. Management of change (unfreezing, change, consolidation) 
Training 

1. Training responsibilities (vendor, client, consultant) 

2. Outline of training program 

3. Evaluation pian for training program 

Evaluation 

I. System monitoring, accounting plans 


2. Procedure for refining, extending pilot system 


Us 


. Post-test evaiuation plan 
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APPENDIX D 
KEY PRODUCT INTERVIEW GUIDE 


Name: 

Date: 

Product: 
acon Ss tATEMEN [ 


1. Describe your work in accomplishing each task identified on the worksheet. 


ACTIVITY QUESTIONS 


2. In performing the_activitv described on the worksheet, what inputs were required 
from other people, offices? 


what from where how how long 


3. Which. inputs listed in question #2 were critical for your continuing to progress in 
this activity: 


4. To what degree did vou have to manipulate the inputs listed in question #2 to 
accomplish your activity? 
heavy moderate light none 


5. Did you experience anv problems of delays in doing vour work? 


yes no 








If yes, what was the cause and the result? 


6. If clerical support type functions were performed by you, why? 


7. Can you estimate the extent to which you used the office equipment listed below? 
hours of use 
tvpewriter 
word processor 
copier 
telephone 
facsimile 
dictation equipment 


other (explain: ) 


8. Do you maintain any files on the product? 


yes no 








If yes, for what purpose? 
PRODUCT SUMMARY 


9. Do you have any suggestions -- organizational, procedural, or technological -- for 
improvement of product preparation? 
yes no 


[f yes, what and how would it help? 
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APPENDIN E 
OFFICE WORK ANALYSIS 


Date: 


PROFESSIONAL QUESTIONNAIRE 


Name : Years in present position 
iacler: Years with organization 
Office: Full Time __ Part Time __ (#hrs __) 


VOo Chaka i ERISMCS 
1. Was vour workload during the study period: 
lighter than normal 
______ normal 


heavier than normal 


2. Are vou now performing any. administrative functions that could be delegated to a 
secretary if the support were available? 


___ typing _____ posting information 
_____ proofreading _____ preparing forms 
____ photocopying/collating ______ math calculations 
filing Pc ocamcl) 
telephone coverage _____ maintaining office 
______ mail sorting’delivery _____ business errands 
composing letters, etc. ____using facsimiie 
____ taking dictation ____ other (what? ) 


3. Can vou think of anv repetitive activities vou perform (e.g.. recordkeeping, math 
9 data analvsis, etc.) that could: be done more effectively using automated 
tools? 


yes no 








If pigse please describe. 
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INFORMATION/DATA SOURCES 


4. What percent of the information/data that you need during an average dav is 
produced bv: 


% vour Office 
% other offices in your organization 
% other government agencies (who? ) 


% other sources (who? ) 





In what format do you usually receive this information? 

% computer format 

% handwritten 

% typed 

%o other (explain: , ) 

5.. What. percent. of the information/data that vou need during an average week is 


existing information in your organization that you must collect and reformat for your 
own use: ‘70 : 


6. To what extent do you have problems receiving the information in question 5 on a 
timely basis? 

very often sometimes 

often rarely 


If problems, please describe: 


LEVEL OF SECKETARIAE seein 


7. Who provides most of your secretarial support? 
my personal secretary 
a secretary I share with others 
several secretaries [ share with others 
no one. [ do my own clerical work 
(SKIP TO QUESTION 1[4) 


What ts the name(s) of your secretary(ies)? 


Seale a Share secretaries, how many other professionals do they support (excluding 
yourself)? 
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9. When the secretary is absent, how do you get your work done? 
wait for the secretary to return 


request work elsewhere as a favor 


other (explain: ) 


10. When vou are out of the office for a full dav or more, how does your secretarv(ies) 


usually spend his or her time: 
does work assigned by me 
_____ catches up on work that has backlogged 
______ does what needs to be done 
works for other people he or she regularly support 
assigned temporarily to another work group/department 


do not know 


11. Does vour secretary get assistance when work gets backlogged? 
ves no 


If ves, how? 


12. How sausfied are vou with the level of secretarial support provided? 
very satisfied somewhat satisfied 
satisfied not satisfied 


13. What are the five most critical functions the administrative support staff performs 
for you during the average week? 


tvping _____ posting information 
proofreading ______ preparing forms 

____ photocopving’collating _____ math calculations 
filing peeScaLcll 
telephone coverage _____ maintaining office 
mail sorting/delivery ______ business errands 
composing letters, etc. ____ using facsimile 

____ taking dictation ____ other (what? ) 


14. How would vou describe vour need for secretarial support? 
steadv _____ peaks and valleys 
If vou checked peaks and vallevs, when do peaks occur? 
particular time(s) of day (why? ) 


particular day(s) of week (why? ) 
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“ 
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Te? 


particular month(s) (why? ) 
unpredictable 
DICTATION 


During the average week, do you dictate? 


yes no 








If yes, you dictate to: 
secretary (who: ) 
dictation equipment 

What documents do you dictate? 

_.__ [page 

Lone 225 Daes 

___ 6-10 pages . 

____ over 10 pages 


[f you have access to dictation equipment, but do not use it, why? 


Have you ever received dictation equipment training? 


ves, from vendor no 
____ yes, from other source(who? ——s—(‘—s—sSsS—SS 
If yes, was it helpful? yes no 


Would you like to receive (additional) dictation training? 


yes no 


. If you do not currently have access to dictation equipment, would vou like to use 


ves no (what? ) 


we 


TYPING REQUIREMENTS 


. What are your typing requirements during the week? 


typical week heavy week 
1-5 pages 


6-10 pages 
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11-19 pages 
20 or more pages 


ee: eet are the average number of typed pages in documents you generate during the 
week: 


l 4.9 20-40 
2-3 10-19 over 40 


23. What percent of the typed work vou generate weekly consists of : 
% original text 

“%o standardized text 

“»columins of numbers (statistical) 

°% pre-printed forms fill-ins 

7% graphs/illustrations 


°o Other (explain : ) 


24. When vou find secretarial errors your tvping, what usually happens? 
white-out is used 
retvpe entire page 
retype corrections on original page 
write corrections by hand 


other (expiain : ) 


25. Is the level of typing support available to you adequate? 
typical week heavy week 
adequate 
not adequate 


if not adequate, why? 


103 


oP 


OV 


LIST OF REFERENCES 
oe Arnold, “Why Office Automation?” Infosystems, Vol. 29, Part 6, June 


Hirschheim. Rudv A.. Office an a Social and Organizational Perspective, 
John Wiley and Sons Inc, | 


eee aes a ice Automation: A survey of Tools and Technology, Digital 
Ree ducationa nce) Digital Equipment corporation, ~ Bedford, 
saea hice Oleser 


Landis. Kenneth and Monk, J. T., “Plan,” Computerworld OA, Vol. 17, No. 8A, 
February 23. 1983. 


Rockhold, Alan G., “Keys to Successtul Office Automation: Company Strategies 
and User Needs,” Infosystems. Vol. 2, Part 3, March 1982. 


Poppel. Harvey L...“Who Needs the Office of the Future?” Harvard Business 
Review, Novemiber-December 1982. 


Tellefsen, Gerald., “Information Technology Management,” Business Week, 21, 
March 1983 


” Office Automation: The Competitive Edge for Innovative Organizations.” U.S. 
New and World Report, Special Advertising Supplement, 1982. 


uprecht,_ Marv pe Managing Office Automation A Complete Guide, John Wiley 
Sons Inc., 1984 


Ralston, Anthony and Reilly, Jr., Encyclopedia of Computer Science and 
Engineering, Second Edition. Van Nostrand Reinhold Company Inc., i535 west 
50th street, New York 10020, 1983. 


v, Jan, “On Word Processing: Choosing the Right Configuration,” Computer 
World, Vol. 16, No. 13A, March 31, 1982. 


nglesby,T.. “The Corporate Future of PCs and Mainframes.” /nfosystems, Vol. 
17 Part 2, June 19 


I 
— 


Seymour, J.. “OCR - Fit for the Desk,” Today's Office. Vol. 18, April 1984. 


Gow. K. EF. and Ricks, Be R.. Survey Olmlse Of Imieorated lecanelogis 
Today's Office. Vol. 18, January 1984. 


Cnernicof{f, Steve, “Electronic Mail.” Popular Computing, May 1983. 


104 


17. 


18. 


be 


Lewin, Leonard, Telecommunications_in the_United States: Trends and fee 
Artech House, Inc., 610 W asnington Street. Bedham, Massachusetts, ! 


Brown “Electronic Filing-Definitely Not a Paper Tiger,” Data Management, 
Vol. 21, ct 1983. 


Stallings, William, Local Networks, Macmillan Publishing Co., 1984. 


Panko, Ravmond R.. “Implementing Office Svstems Requires a New DP 
Outlook.” Data Management, November 1984. 


Pas s, William S., Systems Analysis and Design, Addison-Wesley Publishing Inc.., 


Uhlig, Ronald P. and Farber, David J., The Offi ice or en UM North-Holland 
Publishing Inc., 52 Vanderbilt Ave.. New York;°N.Y.; 1981 


National Bureau. of Standards Special Publication 500-72, Guidance on 
Requirements ee iar Office ae ene! Systems, U.S. Government Printing 
Office, Washington, D Jecember | 


105 


Ch 


~~ 


INITIAL DISTRIBUTION LIST 


No. Copies 


Defense heen Information Center 2 
Cameron Statio 
Alexandria, vA "52304-6145 


Librarv, Code 0142 2 
Naval Postgraduate School 
Monterey, CA 93943-5002 


Curricular Office, Code 37 l 
Computer Technolog 

Naval Postgraduate School 

Monterey, CA 93943 


et Norman R. Lyons l 
ode 

Naval Postgraduate School 

Vionterey, CA 939453 

Professor [homas P. Moore l 
Code 3: 


Naval Postgraduate School 
Monterey, CA 93943 


Joo, dae voung l 
2-303, Armv APT. 

Bong Chun<11 Dong, Kwan Ak-Gu, 

Seoul, Republic of Korea 


Librarv, P.O. Box 77 1 
Gong Neung-Dong, Do bong- goo 

Seoul 130-09 

Republic of Korea 


eee a oe 9 l 


eee a 
a ian Kyung Buk, 
Repubiic of Korea 


Lee. seung hee 1 
SIC 2640 NS 
Monterey CA 939453 


Joo, dae joon 15 
2-303, Army Apt. 

Bong Chun-11 dong, Kwan Ak-Gu, 

Seoul, Republic of Korea 


Seo, voung uk l 
SMC 10LU NPS 
Monterey CA 93943 


Kim, tae_woo 1 
SMC 2555 NPS 

Monterey CA 93943 

Lee kvoo wo 1 
Siviee 2 290 \'PS 

Monterey CA 93943 


106 

















DUDLE ¥ AT Og¢ LIBRARY 
NAVAL POSTGRL DN ATP SCHOOL 
MONTERREY. CALIFORNIA 95948-5002 













































Se ee ee ne nn een ee ali maae ar aharee-ta-Geaie rel arcii-abehand Wil payee ena? TP en ne 
sem ct yf Hoe Oe ee en rater brreiyaer Per ware ee Le 
ae pe ee Pee Sree We eee EE oe aol eee er ee ee 4 ia eT “7 
ee TL Aephete Peery ee ee ee ee een eee 
he SF e Ie AIT Ore ea Re etree rare eee tw eprewre Lhe ecw ArrieL 
vette een) a ae oe ee ee ee ns i ee ee eran tire ter oe ee pO La By Le 
FOE OE Ee 1S CT Fee RT Te eke By pvt tite er ere PRE Ve rere ere tm NTee A eee ee ee ee 
upabetsd dedivd abucinn, iardh weteeed be het ae Ue ae oe oe Pea ee is 
NOE eT Oe PY oe ee ad r Te Oe CS eet ee ee rN Le ey U 
er Kr wire et ee ee Oe ee Mi cirrMe Dt vho? Praia te. & $o0st OAR ° OP de ia / 
Seer rare ror Y) ae eet ae PCE ee ON re ee LP et 
: TUE MW PEPTIC RT CIEE OL Ne Ate ae pe en able os 
ett rein ea eraree nr Ty ee V7 EY te ee et en eee re re wemvey ier ho rr i) pi 2s ey 
PETS ITE T e O ee eT OTT a eh a eae ait ae ee Preis oe ae oe ES eS ee) te 
IEEE ET LETS OO OF LEE EE Te eae tanta ae ol or ee ee a ead A 
PEN ern PEC Re” at SC ee ee a ieee paler eran hr een ee Lah ee hapa 
PR Tee ere TP tat ee 5 a aleintieeieaelles Mehs@ - Bt elds F Wet Sebel 





ee ee wre y Pere ee Ce ere 


NNT eT One ee el pails aera) ood PEE I TY ee hy er ee ny . 
Ora fee en eer em OTe Fo eT ee son eet maehen becornd-aich OL ee ahed Po ree eS ee 
CT a ee en ee aloes adnate ha Cree OTe NY Tl ad 
BT et ee ne een Prete © Pere ee ue ce tee te el BAe Peres 
Pe Pe ee eee Ct Te ye ee ee ee ee ee ee WG Pe ee 
eee rrr em mn eer eee ee re ed Pear eere wets Cit byt tie ee 
PRION PO NTT ca Tree rere Yi oy ee ty Pa ee LD denkeaaiian sien eearaae EL I Oe ne 
Per re reer ey er ee en Oe  E aee beurre Ty eee ed ee ee ts ead 
F iiiantinn thine Liebbabett PP eek Se are ee ety en oe ee ee Oe oe a eee ee 
Ns ee err ee ee ee a we Ore ee ere Pe ee 
eee ee TS re re ee eae wet we Pot ee eye tery ee lee 
FeO Mme O65 SMA a AK Pere errr Pe ee tee ee ee ee ee ee hel 

TY i) ee te | Rover Pr Per ee eee Oi re ee ps 
ee ery teeter ee ee ee a 
pe Oe a ee Tee nee ee s 
re ee ee ee ee ee het ee eae 


peer ery teeter ey, eee 















yaad 















Pe ue ers Ph 
Py r 





ee ee YY eee 
Ifo. 3f 2 Ah58.8 * Le 
Ce ey Os Ye 













re re ee Pr ne Oey DD teens TP er Te 

ery erie ee ee re re ee) ee ye a) ee a Oe eee LL 

wee rey ye We Beanery Yee wey Meee OTT Tere er bie ical tes ibe oe basher Pi 
oie) 


, ye 
PRTC OPTION fT ee fe led en Sal LL anal a adaainas 
a ee ee ee DS Pe ey ee aes keels eh Se Pe ee oe ee Pe) . 
a Paar er enter frye | oe Pe veer ih olet Ae hee 8 oh oR Meda mi ee emasgal phate 2 Hes? 
dhe eae Pe ee oe Oe ee ee ee ce oe ae ee 


er ee ee oe ee es 

























fo. mat 
el ee ee 


ee) ee a 
Pe et a 


Soe Al al ee ed a aie 

ie es E as WR ohD  ity.: 48.9 ry OPW em er 2S ay Oe Pe Soe eS mere ee Sit) Pe L 

ee te Cee? el) Poe eA es te re ree es ee ree kn , 

PF LT ae TO nO Te ee de as al lel ates bine crane era pt ms y ay $? Gh 4 
Sed ye 





eee Se eee | pT ee ee eee Pome nee ae qd 

































e. 
Ae 
‘ 


U 


thesJ751 


Implementation proposal 


en 


0 72478 5 
DUDLEY KNOX LIBRARY 


Pe 2 de 


en ee elena Crate © eee wr eT Pe a eas Serre at re ee . F 
Pg Oe ae Oe eT ea ee ere pr tras wry s ie ee eee ee Chea AF 
were ee SS Pe ee ee ee a re Pr Pe ae ter Wie ee oe OT OY BT tt oie 
er PT rr ey eet tee el a et el Ph er eT _? fit, 1 Ronetat od Cohtbet ddee 8% hn te A 
TN oe eee ene eee ean abbas meas es Pew ee 6 dt ce a 
ne ed Pe ee Pe or eA tee eee ee al PP eee ee te ee Te 
rrerrerr ty Pe a re oh ie de £80k vt: FeAl Fea bread ye al Da ate aed 
RT pe PP eT PT Ed ta ald Rah east 2 Rese ieee rier Bree CP ery a ah dy 
ye rr te et Poel penny ery PR VTS STL Ue tel aed 
eee re on ee ee De PT ot 10S ee ede ch) ee ee ee 
ra Pure tere ty it Ty iar rey WT re i OC Te tl i a dd pe a Ae TL, ada 
ae ee ee ee pry ete ree eee ee Se ee Pr PY a ee Pe eS idl a 
per y ee Oe eddie en et ead oe te SiPomaw 8% Crete Aer hao Pec Ps 
ree we eT TC Te ee all iT 2 er err ry Te ae CT Lo ceed cena ans , By 
ie ok he A o 













Pee ee ed 
TT eet ot 
ye rie] et lee he 


Perl ee ee 
ee Car ee ee a 
ee Oe 








a kneaded f 
PO oe el ed ol ee 












Bpwime 18 




















ae re ee ee Peter Se ye Perr i i ey ee 

ae OP Ne Tot te nT TE Ye heed te Ae a a A ee 

pT er ee nr UO dee eee healed Pye fo OWA Abs Arad he ¢ 
Pe Salad 





pe Oe Pe ee) a et a eo hd 





Oe te Ed eR bel) te oe A 
Pe er ee ee ee a el al . 
PT a en ee ee a Ee eae Cry eee | 
er ae ee ee ee as eo a i ae oe 
PP i ee fe ed le 
ee rf eee eee Oe 
Ce rt mee on ooh & ST aL de ei 
ered « pone 
Pre ae Ld eels 
ee Me ee he re LE dae 
; Tre rr? a L ee er 
a ee! ae Fad 









ee es Pe ae siate 6 Vwi tee 


Cerri tr ht ee 





Fo 












ee ed 
ee ee ee Le Pe 
Ne ee ee Oe ee eda 
Se ee ee Pe ee er ed tes 
Oe eT eo te Po ee oe te 

ee ee a ale aie ee 

ee ee ee a re ee ee | etapa share 
Oe ey eee ee dk Lente nal PF eA Oh FLOM 2 if 
Re ad de Ae ee diate 
Ol el ey fe ead coal Pe eer en Pe bee el a ee 
hed ead tel al eh Rl I ee he elated Pee res wrt ee 2! 
ee Oe ee Te Es Peer © ee 
eT to NE i ll ad da oats 
erent rte) i TT or ae aL Pe as Pee ew ah 
ee eee re Tene pe ee te ee Pee ee eae 
eee ee ee er Te a el lend hd nL 
eee eee ee ee ee eee Te re 
 emtioaeiaadeeattel Peer Le Tree Pe ae " * 
a eee a ee 





























PT ae ae 
Pe oe Ae 
Pr TT et eon 
Pre LD a 
ht he Gah oe iat Pe he Pe ed 
a ey nO aol 
Pere Cee ee id aha rene 
Pe eee ee eS ee) 


























ON te Nal ed bol Le elt tel 








La EP ae Cneat BOS GOD PU oh ao 9 00 BP KT RS gh LM PASE MS Pow an Doe tHe Moet Prereeri  ie 2 wate TTT PoPe.” Pred ead 
Te ee ee ey np ranean We Pr tt re me UT ied wl dd este 2.6% é 
Ne eee ao Ort ae Pte der eh gees Lol. |h ited 





Til alee aloe eetal Oe ee ie er ret od re eT Ee eld 
ee a) 2 ld ee ed 


ea pee me tT eT et te hel deel iat pe re Cd 
ee er ne re ee 


PO Ce bl 
me a ee ee 
eee 


ae er) 





















































ad Ld eel ee tr 
tell heehee one PR Tt ee ee orbh O Reset eigtese He 0 ae Ft AD 8 ed odee0 
er er ee ty res PI PTT re ae et PUTO TT ee LE de ded Ms 
re ee tT Pen ot Ll ete peers tt eet rere Moe ee ee 5 EN CA a 7, 
Pe LT i te hn edd = a RI OI, Pe te el a oll el aad A loa PT et ha alii at 
Oe ae OP ry Pre eae ee Te i Te heated PS Tee Per TT eS ole 
eg rr ae on me TT ET I Lal ee A natal oo a a deal add ep ge oS Cn at TM ae apie 
re) Pe Ts PT dg ee al od lead id det er ee ee. 4 RO Yt De a a acd . Pee Se 
pe ere ra st Tee i ee oe re ek Pe ey mer ee | r Pe eee eo rare 5 S 
i Cn ee ih iidertek enti hed Ye ars Pera ee a ee Cdl 
eet ple Se errr ye ee ee Peet Par eer errr rer Cr ha i ol aid SP teh al tera? Pare 
a ee rt Pe eee PPP) rh lh Se weke aed ag oon 
oe 


Pe Peay Se ey Se ee a ad 













































































re eee de Bk ee a eed oY i et) ee ee ee ee 
eS Te Pi Pe ee TT ed Le dalled deel a er oe ee och Po oe - Ce Al ae 
rey A tren Me eC aed il cel de en seat ead rere a ee ee ae nalts i 
ee ede a Ee ee Y oe eee ee ee ona Dey ee eee ee ae [ed 
ee 2 ead at td oat Pee te) eee eee a ad et eo LL ST ahs bed 
Pn ee ee ee a eee ted ee eke ae ee ee Pree a ee eke twats 
Pe eee ret ee ee eran SY er Ln eye ete dw ode notlp se 8 1 te on 
PO dl ade tabd re Tk ek Oe ee ICD, eC caliaaLe 
- ee dd odeatedend eer ee re re ae tr eT ed - qa A "7 ee PT i Ar ee ad 
ee de ald ee ee Dt, ee tT) ee ea ee ad CF eid Ne ad 
ae a eee a i eT ee ee ee ao ae Ee ee ae Te Eee OU CIO iL 
er re mere fy Pee ed Se eee Se Aah er) ee A PET ee ee 
ee ed * 4 RA aS TI Parana 7 Ora aa Pee ries ed 
ee et ak dt) dade F ey eee Pea) es 
a a ald ok Z - re ' 
ae rr Ty he ee ee eo ae be ey ae » Cee Oe i ad 
Fe ey Pa ee ee ee OS ey epee eye Pe eee ak Pe es Pad wee #oneie t 
Py ee) oa eee ee ee ae a eer eet oe ee ae 
H 1 porta tart 





rene eA ae nN Phe 
Sf reotprendtsd ents on mo ven Th eal 
Fe ae ed alld 
ey pe ee OS ae “ae 
ee ee ee eo ke ee 
i te) ee i ee es 
Foye year rr me vie ee el 
eee de ad I a at ede ain ec 
4 - Pe 








oe ee ee ek are 
BEF eee we te oP nee ek 
Te ial 

ee ee 1 dd 
otek 





Ce Me ll de 
Ph eheht peed lsons wae 







set eatfe 2°", KF 
es ah) 
eran i 
Ph ee 










et re ee ee ie 
eee 







oF. 


i ere ae 












































































| 
et seal 
hh ed i ees 
at tate La Phe ce OP 
a , ee ee 
ie de at 
Tw te | o o 
sas" eet ¢ - Tr iet 
Se to ad } awtye & bet ° 
eee \ ° cl 
Pe O 
aie 5 
a 4 5 
2 hod Sy eae Se eae oO 
ra dt ie, bot a eat Mette Aer 
y tae SMD EL et bie) on Sa ae ad 
Tg yh gala ie Sata Te Pie he 4 
, aan ik nebo tex Neithel dat aah <i", lia bat Ba A 
tt ee eT ee te tk de (4 te ht Ae ye i ’ 
ite Mek of) seus 2 ewes areee 7e™. es ape a ‘ fe 
pds We a 8 ine 
Oh hs? de Sah ele ed Cr i a Te tod s My * 
it ed eT Pi i ss é 
Sh etal - a it er. 4 5 
ci ale cy be ala ah Bid . y 
“s9s7e™ a ta Oe tt te Be te hkl ee (quia coesw J 2 
Se bat bk ht h-toeek tas he de aoa ok tell a he Py 
Ct pony DM CI Te ead Th ek Me addin lien he a 
- See) Tel allen ale die 2 ohh tated ehh ed Cd Se 
Ch dam Sot teh, ok 2 adie, dence Paeaetenal nt iii ated et ell tr etek Dede te dis DS ' Oe *. 
Ce eM RS te eT he fe aD fe ek Sod th heed. eat Ce ad ee aed tie tard 
Fe, Lat Tad Bh Ph Eon Sinead’ an dad eae sdlet enll Clk Nh tel Sel 2S ee eek Bat ae ae ears 8 &UP erwrway ve 
Le ae) hes a 





Ant Aaaestat, Las, ditt. Seealeetite aa I pli inde, Lite OO Ah ent coe Ae Late anlar” diet ed hall 
PP at Ti cs tee teh Dcten beetle 2 i ae ae dak a he lei te at tli ei a ited okt dite hd 
Pot ted Pet hed bale, 1 tek toed Y Sei PL Pp Shia heheh ST ds Pad ted Ce Me ee 
Tr th econ tg, hele es aah Na 


Cdl by BY te teh ie eh Tie de) he te ed 
eT Seta: Remo tee ro te ae RE ar 
Tatil aanliet ah eld : 



























oe" 
























"ek taht a tele et ’ 
py pe fer gereay” tah a eh a Ld ee ee ll VPP ROOK TEL, Vaso mien ee F ad 

se I NT hae he hn Soe ice hie tide Wife a eae Rt te a ee Pad 

Loee 3 edad Sie heat} 2 fen te ale yeyewemegce ee 5 1 ial am seed " « 

St 08, WO es OL sa? tick Nhenlitet daleahd-alinteh 1, bit th daeninciiystlindt ntti. ocley thd ih ie al Ces 1 ie shale ah be ob ar 


| a 
eat od Ree tare 


te Tt Bile EE do Sb adalah snl iliedin > bali bed te Sarid Poet 
be Mate Lhe beh Dear] Cte ts th ale tae ede ke deri i 
eT ML Lk La hao Sell lik Set De cetelate heli hh’ NE An Mit a ba Ae ite 
Ce PI LT eh Lt Deeb tedli | atl] Wy PVe abe gree 6 EUS DEHN’? ® RT en . 1 ee Oe Ts hs oh 7 
Tr ts ek te Le, tt tal beara dedicat: dohecbead shelisel: & Stet s pire g e@sproreysesy ew 5% Ye Pe ee v. oe 
5 cate i nb erictacheds beta) etd te he helen Sate hb de te ec Sel "yr Fwy Obs Oy ey GP Sw ROPE 8H; red ae 6G test we, ote ef ie a \Weevr 
Ti ote mee A teed ete ba iain de TT tas te te Lad dnd 4 2 tellement “edd Metilet hs Te hd, ei des id Bhan p 
Prue | a Ration elk Semele os erywy py etre a dee hs th fat be Mar hee Cy plete nyse wether yar ¢ a SP ha 
a ee bk lead tae cele Le beth, ahead! C rh da! ra aul Cs A ee ie J 4 ght Fe 
tsp Ath Nese bari: ty Ne ed oe iy Al, She dts uO tealdinl Seite ed aide 1h ean 
PL 1.5 ok lthen tetetebaliont dol Seiad did fk dd i ad al Oe ee) o 


ST Lach "dete ccthatedh oodiiet rae Siac teal oe fe hale de htt aici te a that bh Mitt) he ot Meter a dll Sra Whe wie 
ee ie ee) oe eee 




















































Fir ee eee 
Se oe We 
rT. eh PP nee 


ge PO ed stad 
ee ee 


Perey Ste heed 
prea ee eh ee rd 
ey rl el 

oe 
a er) 

Pe 
cae er et 
Por ee 
Catie Kovek 2 
‘wf 


r 








ee 
a are er ee ed 


wRiG@ie A Fl 
PS te ee i 


” 
Ca 
a 


Ow A et dee ee ae 





Pe 


the 














“nie 
th De 


Fe be 
PT | ie a ee a 
[a 
ee) eee 
re 
a eo ae 


Oe ee 
re 


gts A a ee 
sept 


‘ 8 





eT) ee tae § 
tee a 
* marl, © 
PY a ee Le 
‘“ Pe tL 
7 
Pe ed 


Cs 


er ea hd 


tat 


Prt yor a ee Pi 
Py? el ee 
Pet Ld od 



















Ta 











Oe) a ie 


















el hd ellie alia tell Se ae Lal bake ial dat Let ent die da fa ancien Ot ed De bind ee 

Se en Leander satel at tak Lola Stk tom hel Webel Te cde bik ha sci dietaehdediahah taadih tie th itil’ & Mere gre & Yipee peByeUparasY ie YY 4s te 

Ed epee: dh satel dhe: Mlttintlite, be SL dell ns me teh ddd day A DN ad eet dennis eh tile A ed Ae erroperyrs Ma death hd re a nd ne A a BS 
i rho Gg of F4 at * a a 


Fd elie kat td aro yy ever gr rery yet bs OI de ie 
Te, I ot] Reh eh Lh a dl eke A) weet ee 
5 





nt 4 to te eld, oan eh hie Bie hoe 








i ia nnn ee a ant Piel edind tein oped hed Sd det aly AY f 
emir prerece eee © ha ae ok tke te tk 4d dk bh Ree 
Se A ls ti de ae et 


OT ee he ee gong es teers gee yey 


ti eiehaeeh stain hall Set a Fe ek tek dled Ldetieded 1d tah i id idietd had v+ge ae La ee ad a) 





0 orwagr 
4 i 
, Phd ta 








ee ek Thee 
dy yrehye ohphyr gs tare ot 



























Te a eel Mieka ten, Lider dit eth Diceaal dh {gtd allel J darth etl dy Pe a ie del Ld bh Hol 
han Ahrst beh om dad dts pn Mc sh I Seeder kayak carta Se Las cad Seder Ob URL Pts se ditt Mi Ai Sia 
eh och Jah Misch teh, Dede hall din el Pept pnt Salat edi dnl cla ptt a Ee Oe tot, Re ee Sh le ih liana 2 he Li hd 
Fe iat lthe etn A iat Sih Lied detained Aleth dh ‘aity sant bn open dttte ss ah oh “che To ptt tie Oe Ee a eden ih Lik. A, fetid) eltnalieh hte ited op ba cL ty 
atlanta) Niner eee ee be 2 sattedl bene Madi bee Dla ad bd eer te oF yee Whe n-wtes lt cy co MEd OF . Fi 
Pe re Lana ae Lh ane Lehi Lee iak tye had ciel ahd A tind ately bibtitadelrin eh. Shae 8 Fe a, La hee nid, Cilia healt alte Lehi Ase di ite hy tthe a ie J a el ie 
cada theta tea bd, tate Date talT A) ee deb, Mcacbndel llc ladda lida taetlb Md hai aa aT ts aed ae eemynyin ee) Co ez WEY Ue Vers ¢ Segre * 
di nds blast tleede! taal Ault hanetelie sittin Digit i fallin Deputlin flgtetaehtntall, Se {ctl ala dth Aha Mr Mine ala TY ea ee ee La EE LL a oy 
indctistein diay heap Andabetitnd dad NES a ta Liat, paliielen Lidel I hal Ache pallida patliatah ahh Nn dh Seine elie Uk Tak, 3 die hk nai i A eee ed 
dentate Mdetiied Aaiie nlite ET hide bt id | dh add doh Lon ach Ldet aatiia dd dade alte h A the dteliiesataia | le ae . Pe, a aa eivdye pe 4 om Le deli eee a 
Sos 6 Lyte ta a es dts jan dtedy Haan ec nary re ene BWW Y OF ey Wh? pig so-ep ty devine 6 nA CU 
nd pth OL a Re a ie Ns Lo A nel Ardley einach ech tte Fe ee) te ee Oe a all Pi tad te a, Le ee Lad 
peta deh, ped ek dad teed theca Wein’ A dee dee a dale ly oe Eee Pe ern @ USF ye YE BAG TT ee TT ot bl bh an a bl a ie 
3 ch NGI ect oy data aby pee Lc Lea ben 2h Ly ladon Ha eh-ith bh Abeitlitay DA DA nied Mla eeieideelih, bh PP Py tk ict 2.2 in is kk sd 
denial, Taal Mache cnet dichatladeiach ban Mahl Lee eT Le ba Fh Leh th Ae cialdedchathelliteedah Pialteideted Jt bea It by hiaeied ds Lia Anal den sis adil Te ats he ee 
Dt Mie lhc tthe teeta inet tales Mie hth dadche Lhe bh Se ee te tides 1 dae CO) Ded eee ee ld Ad ae ofr ere say a ee ee 
bs ot ee he Packed 
































































ee rnnet TT ttt Uk Add dh dims be che el ae At al Mame GS x PPUT TOPO Bet "DopT Gg, NOY OTH BP Ve P 
1 Th Aitaght tamed ded Ne anes re a). de focdeeseiteilsbedeshd dthecotd de highest alrite yt ial ae 4 0q cay a6 P arte yh e WSORN EW O N8te per Bp eth ow 
Cd seni kee Ae Mh At det et ee hah oe Ain lalla Tad le de tee de ted TT Ts Li ta ot Lt Lt adi, te tl dien tet Deed nbclle Shaithall Sat betehe te eal ‘ 
ad, Dahcte ide, atone | Sek peek Md teh id te le A Ms ele/, Se ey ed Lasstilitetan Lindt htm i We Netedinsllin dade vr ta eo) whvapr POAT fol DULY Ld, ne . Pa Pe Oe te 
sll iat ty dite tik, Nntadiie’ ach eh ed were 19? Te Eh tk wT ent kt es w ae rr Yerom V av Biv 
Ss add dene addhndaleidhgiel dite a Tee eee ey de sn teat dh A Lats dies anh litle Ac Ailey ath oid dei 7] Si da ah illien dun vat Miia Ade ch a itd ee ee ee 
Se Ts od ae hol To on tat 6d Léa peed alll Abeta nitty Mb hiv id Mee Ie da Th dal bk os ban Ln de ds oR 2 i ’ U Oma 
ssideip tats den sh ducntietin id Pee LL rat 2k pack tle ad Ld Aid ho Lede hth 2 tected lie ety bald Te den ck A ete Lelie i Mie ed dt. Medel id eT he ee Reh dell eal) i a 
heel id it Mth etiedddihead eee Yn is Ltd ek et din hal rll actin! See Cre tt ie eee be Be Oak hk a Oe a nF ne he 
dich dln tthacad ; Cee I aba i ln, i eT Od ath he Lesh Anta th hhh ea aE a na ran 
seh sah deh as Did lil lcd Alita Al label rpcianfedyicl acerca at i Sof ay to 4) hk ha been i a ce bea say th a Cala) 1 el Pwr es id eed 
Ala dam 1 Joh coh ch dete ahem ath Ai ot alee aD JA beh, ilvaite lh tov ty bh ele & PIR) ei ce DLO PWT ed | uD, Ce be 
sReediaich dle Wad cihetedh Aadihn Hai stated deal Litt heed Sicilia Ditty died Seah Le, Lipet eI Late Meda es tll ie dd eet ie te bee ed 
ca ee nd te thtied, te do tartupbaka tnt i cada Mabecetaihtty set ltl ty ahr ipltadiih rer wikte bree <ecte. eM t= Byer Pees Md a 
Ta sare Ld 'd con deh-enteth th, oth 1d deh/obanhs dot dah, ah. dhctumtinein Ae, Mtl ditiiadeh tint th eas had th Wt Dah ie de Ln ah A id ad tan, aL aa Mk Mt Ades 
Shall mete vaarlay idan teed artetn: etna ef ee re Ti tas a 1a ned ties yd 4d dene Deh Aah El a beta fn ed io @P Frost id Ye 
prying ayes nay er eT heck Dn dot tytn Aleta Lied ehh lied hms ria yore ereegt wvew ofa ns ri ve? n 
se det ae a foie el. ce eee ott Lees J yl ee et dad Redd | A dt Lb tdecd ines A ad PTS a de he I Se Se FAH d vw 
wee “Seerers weet wesw Lathe Mi ptt sthrtdindid i Pee th de LL Ah A eed ak add he Adel Deal gee . la a Ls en ee Ue er || ee q 
aL, aohttesten costah t oneinehcikaah. Landhas dat cite ditetede dh Mcidandiadttitadidh, dite 4 dttladitiy lla, Pg WEE HOG Cw IBTEE COP ME SF Wie Sry Tr He Ob has Diet ar ts ee 
ah Ta ate talk teeth dite lan I Dh Siethch deh, seal Ailitely sal od Phy ok ia ot dt oh Lh Ad eT ET ee te as Oe Te i ie eC Tih i ie J 
va dadee dah ndp-cthunme dathtatetad antl adie Mlk shu Ldwtllh cache regecta ly p= -year 2h ge TRG Ew YF FE Ts ded Th earn Va etn Le a 
pet Sa eaten Yh i headline i en hla an dtl A okdeed send blebs tilly dtp teil el de fy ae ee Gl 2 ke yey 
et hdadatarntill Ate ted Ld athe Pn Ld * Api Adi tedh oeldacatlha csisise Adthmedl ddli-te, dd teh. 4ah- Ae tienlis deat sary FY epee eig ah raeree rs? ba 
BES GONE SHOT | BTM S HY Sina sd ot 7th a tdedi takin diet Mitesh Died roe R“gre J Cre ay ete wy 
tek te al PUSS UD MEP WY zy er wong ery. gare FAME EER’ Yrs nv i rc yrry ui 
lit, bth adtielithed Ls ‘woe wrest aut, MA a oe de bh tot nia Meee el een 2A es ie t 
ame elie d Seed 2h on ah ttht A dened 1th alerts Aphitctiy tied bye, Magenta iti wrens ] CT, a eh 
a ape is ae Deane Ny hikes 14 2 doh oak A Acide Died a tedinlle, pedi dd eT a er te ta, cole ovy: ver , 
8 PNG I apres te Ay Pere hg! YAY TON WH OTE Ey For Se Jacl b tee cael Ce | J 
pinta sill, £6 Raper by ar i bi Mie Be. Cr oat he reriry Pn ee ee 2] b 
Jide dthes Ly ba Lilatatle, Tl datacry, MLA kon biA.d “ QTV poze rs weet Ce 
She be es Dae in deh lh te ol ae f shrP"u PL ee) a at 
Fal a aka Bt 1d de hile Lip hl 1 a Piel ¥ en ee 
4 Ae BA a 
2 








~~ 






















Pe ee 


or 

















| | 
| \ 


3 2768 00 


D 
Poy 


wae 
Lv 


ee 


oom 


a 


=f) 
Pan) 
Cel) 


Pour et et ed dd 
er ee 


¢ 
‘ 
ny 
Ch a id 
' 
Pd 
rt 
ed 
Aa 













































bree 
tive’ 
wy ure 


| 


| 





ii} 


| 


| 


Hl 





of computer-base 


Uh 


r 
















Cy 


Ort tees th 


re i.? 


2. 4 


Perv tees Pete ee os ee ee ee? ei et et. +? Pe) 


Gum eeaakhmaecd ae tPF Ree ken 2Bake.2z €GrAece eErneZsn we Ca 


a a va 


Ce oe ee 


